
America NEEDS Its Private Aviation 



I N times like these, civil aviation is an all- 
important part of the defense effort. 
Company-operated planes save valuable 
executive time — provide emergency liaison 
between production units— speed key men to 
conferences in Washington and elsewhere. 

In peace or mobilization, civil aircraft play 
an important role in everyday fields, too — 


crop dusting, seeding, power line patrol and 
other vital services— saving valuable time and 
promoting efficient use of available man 
power. 

That’s why Goodyear— in spite of its increas- 
ingly heavy contribution to military flying- 
will maintain its services to private aviation 
with tires, tubes, wheels and brakes, aircraft 
hose, the Cross-Wind Landing Wheel, electro- 
thermal Iceguards and Airfoam Super- 
Cushioning. For information on any of these 
proved Goodyear products, write Goodyear, 
Aviation Products Division, Akron 16, Ohio 
or Los Angeles 54, California. 


We think you'll like " THE GREATEST STORY EVER TOLD" 
Every Sunday — ABC Network 




The Boeing Bomber is 

equipped with zenaloy* parts by ZENITH 


R.P. 


GARDENA, CALIFORNIA 



To help you get the answers: 

What is the determining factor of seal-bearing life? 


Considering the big part ball bearings must play 
in the efficient operation of your machine, it is 
important for you to know, and in advance, how 
the bearings will perform. 

For example, you need to know what results may 
be expected from each type of grease under vary- 
ing conditions. 

Supplying you with this information is just one 
of the functions of New Departure’s new and 
ultra-modern engineering laboratory. 


How operating conditions contribute to metal 


NEW DEPARTURE 

BALL BEARINGS 

NEW DEPARTURE • DIVISION OF GENERAL MOTORS 
SRISTOl, CONNECTICUT 


Which has the most effect on grea 
or load? 


Lubrication selection. 

a moaograph, "Greare Lubrication 
9/ Ball Bearing 1," by New Departure 1 
Manager of Reieareb. Development and 
De ugn. will be marled upon requett 
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LIGHTER, MORE RELIABLE ELECTRIC SYSTEMS WITH 

New G-E Alternators 



Rugged tests of new a-c generators (arrow) under 
worse than actual conditions establish their dependability in 
service. An outstanding feature of these alternators is their 


300', c short circuit current rating. This provides a safety 
margin to insure operation of the line clearing devices and 



30-KW 30-KVA 

D-C GENERATOR ALTERNATOR 

alent d-c generator. Exciter and slip ring brush wear is 
negligible at the low exciter currents in a-c machines. Spark- 

high altitudes and high power output are eliminated. 



300% Short Circuit 
Current Rating is 
Feature of New Line 

Savings in weight and space plus greater reliability 
are natural advantages of alternating current in air- 
craft electric systems. General Electric offers these 
benefits in a new line of 3 -phase, a-c generators to 
satisfy nearly every combination of engines, airframes, 
and loads. 

Available either wye- or delta connected in a variety 
of ratings and speed ranges these alternators meet 
military specifications MIL-G-6099. Already a large 
number are on order by airframe manufacturers in 
addition to quantities being furnished the military 
services for both fighters and heavier aircraft. 

Whether your problem is a-c or d-c, a single instru- 
ment or complete electrical systems for a fleet, contact 
your General Electric aviation specialist, or write 
General Electric Company, Schenectady 5, N. Y. 

GENERAL ^ ELECTRIC 


NEWS DIGEST 


DOMESTIC 

Plans to merge Braniff International 
Airways and Mid-Continent Airlines 
have been agreed upon by the directors 
of both carriers, subject to approval by 
each company's stockholders and CAB. 
Arrangement calls for exchange of one- 
and-one-half shares of MCA common 
stock for one share of Braniff. ). \V. 
Miller, president-general manager of 
MCA. would become a vice president 
and a director of Braniff. The combined 
carriers would have a total of 7.662 nn- 
duplicatcd route miles and 58 planes. 

Personal and executive plane exports 
during December came to -10 craft of 
6.000 lb. and under, bv six companies. 
Value was $260,288. 

Proposed C-46 weight reduction 
regulation is based on erroneous CAA 
flight test data and theory and erroneous 
CAB interpretation of the plane's acci- 
dent record, according to CAB Ex- 
aminer S. Thomas Simon. About 125 
C-46s arc presently certificated bv CAA 
for air carrier operations— mostly in non- 
sked passenger service. 

Ben Terry and Fred Hal Baxley and 
three other employes of Acrodcx. Inc., 
Miami aircraft overhaul and mainte- 
nance firm, were killed when Lockheed 
Lodestar crashed at Miami International 
Airport, Jan. 22. Terry was vice presi- 
dent and general manager. Baxley was 
executive assistant to the president, had 
been president of All American Aviation 
(forerunner of All-American Airways) 
from 1943 to 1946. 

Civil plane shipments during Novem- 
ber came to 162 planes, weighing 515.- 
800 lb. airframe weight, and valued at 
S10.5 million. Engines shipped totaled 
35S. aggregating 192.800 lip. Aircraft 
plant employment during the month 
was 354.238 engine plant employes 
totaled 78,117. 

Personal and executive plane ship- 
ments, one-to-ten-placc craft, totaled 
1 1 2 during December, valued at S 1 .- 
021.000. There were 92 four-place or 
more. 19 two-placers and 1 onc-scatcr. 
Total 1951 shipments totaled 2.302 
planes valued at SI 6,887.000 compared 
to 1950’s 3.386. worth S19.1 57.000. 

Two men were sentenced in Dayton 
Federal Court for Air Force procure- 
ment irregularities: Lawrence A. Razctc, 
three years on each of five counts, to 
run concurrently, and fined S3.000: and 
Luther M. Kratz, 18 months on each 


of five counts, to run concurrently. 
Kratz. former contracting officer in the 
Procurement division of Wright-Pattcr- 
son Al'B. had pleaded guilty. Razetc. 
electronics company official (Aviation 
Week Jim. 21, p 16), stood trial. Hear- 
ing on appeal filed for Razetc was set 
for Feb. 4. 

FINANCIAL 

Airlines Clearing House interline 
business for December showed billings 
of S22.959.47S, a 32% gain over the 
same month in 1950. 

Beech Aircraft Coq>., Wichita, has 
voted the regular 20-cent quarterly divi- 
dend to shareholders of record Jan. 31, 
payable Feb. 15. 

Bell Aircraft Corp., Niagara Falls, 
N. Y-, has received stockholder ap- 
proval of a two-for-onc stock split and 
will increase the total authorized 51- 
par-valuc common to 1,250,000 shares. 

North American Aviation, Inc., Ingle- 
wood. Calif., reports net sales and other 
income of $177,675,354 for the fiscal 
vcar ended Sept. 30. Profit after taxes 
and other charges was $6,421,612. Back- 
log at Sept. 30 was $551 million. 

Northwest Airlines showed a $1,668- 
155 net profit at the close of 1951. 
Total operating revenues for the year 
totaled $49,011,195. 

Consolidated Vultce Aircraft Corp., 
San Diego, has declared a special 20- 
ccnt-per-sliare dividend on the firm’s 
outstanding common stock in addition 
to the ordinary' 55-ccnt dividend, both 
payable Feb. 27 to holders of record on 
Feb. 15. 

United Air Lines has declared a 25- 
cent dividend on common stock, pay- 
able Mar. 15 to holders of record on 
Feb. 15. 

Air Associates, Inc., Teterboro, N. ).. 
reports income of $11,494,501 for the 
fiscal year ended Sept. 30, with earn- 
ings of $83,971 after all charges. Com- 
pany’s backlog at that time was $24 


INTERNATIONAL 

Certificate of Airworthiness has been 
granted the de Havilland Comet four- 
jet airliner by the British Air Registra- 
tion Board. It marked the first govern- 
ment certification of a turbojet-powered 
commercial air transport. 


OMNI is for 
EVERYBODY! 



...and ARC S 

VHF EQUIPMENT 

brings it to YOU! 


Whether you fly private, executive, 
or transport aircraft, you can enjoy 
the safety of OMNI with ARC’S cont- 
act type 15C VHF Navigation 
quipment. OMNI takes the work out 
of navigation -gives you a reliable 
signal to follow, whatever your bear- 
ing to or from the station. Just tune 
in OMNI and keep the needle of your 
ARC indicator on zero. No worry 
about drift — no static interference. 


You get dependable navigation 
when you need it most! In addition 
to OMNI navigation the 15C pro- 
vides for use of the visual-aural 
ranges and runway localizers. And 
with an ARC type 17 VHF 2-way 
Communications System added, you 
get independent, static-free voice com- 
munication. ARC’S VHF equipment 
dependable navigation and 
cation you can’t afford to 
it. Write for all the details. 
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This free booklet will help you 

GET MORE 
OUT OF METALS 

...and also understand why Monel, 

Nickel and Inconel are critically 
needed for the “really tough” jobs 


And. with nil metals in ever-shortening supply. • 
it’s a timely booklet that can help you make the best 
use of the metals you're getting. 

Written by the Development and Research Department 
of The International Nickel Company, this booklet 
explains the mechanical properties of metals and alloys 
so that the reader is able to understand, compare and 
judge their values for practical applications. 



It explains in one-page treatments many of the technical 
terms and testing procedures needed for a working 
knowledge of metal behavior. 

Also included arc many tables of data for comparing 
the suitability of Inco Nickel Alloys for applications 
requiring a corrosion-resisting material with high 
mechanical properties. 

Any one who absorbs the information in this booklet 
will be equipped to do a better job of metal selection. 

If you're an established engineer, send for this booklet 
and consider it a quickie refresher course. If you're a 
newcomer to metals, use this booklet as the shortest 
cut to acquiring a practical knowledge of metals. 

30.000 technical men— from shop hands to college 
professors— asked for the original edition. 

Now this new and enlarged edition is ready. Send for 
as many copies as needed for yourself and your staff. 

Just fill in the number on the coupon. 

Remember, too, that whenever you have a metal 
question, you can count on Inco's Technical Service 
Department to help you solve metal problems involving 
corrosion, stress, wear, fatigue, high temperatures, 
low temperatures and shock. 

THE INTERNATIONAL NICKEL COMPANY, INC. 

67 Wall Street, New York S, N. Y. 

NICKEL JjlL ALLOYS 

MONEL® • " R''® MONEL • "K"® MONEL • "KR"® MONEL • "S"® MONEL 
NICKEL • LOW CARBON NICKEL • DURANICKEL S 
INCONEL® • INCONEL "X"® 


36 PAGES OL INFORMATION ABOUT METALS 


Tensile Properties 

Limit. Proof Stress. Rigidity, 
Modulus of Elasticity, 
Ductility. 


Toughness 

Shear Strength 

High Temperature Properties 


Thermal Expansion 

Low Temperature Properties 

Corrosion 

Concentration-Cell. Galvanic. 

Cavitation-Erosion 
Physical Constants and 
Mechanical Properties of 
Important Metals 


Use this coupon m 


10 


WHO’S WHERE 


In the Front Office 

James V. Carmichael, former vice presi- 
dent-general manager of Lockheed Aircraft 
Corp.'s Marietta, Ga.. division lias been 
designated vice president there, with Daniel 
J. Haughton named general manager. Other 
changes at Marietta include: Harvey R. 
Campbell to staff advisor to the vice presi- 
dent and general manager until USAF con- 
tract negotiations are completed, then to re- 
turn to Burbank; A. C. Kotchian to director 
of financial operations; Fletcher Broun to 
manufacturing manager. Brown formerly 
headed manufacturing operations at Bocing- 
Wichita. 


Changes 



n H. Taylor has^ joined T 




:'r. 


Ralph J. F-scliborn has joined Jack ,V 
Ileintx, Inc., Cleveland, as staff engineer. 

Herman Adcox lias been appointed super- 
intendent of passenger service for Pioneer 
Air Lines. 

John Kinkadc has been named sys 
maintenance manager for Philippine 
Lines and will make his headquarters 


Sara Disharon lias been named assistant 
to director of public relations and advertis- 
ing for Chicago & Southern Air Lines. F. A. 
Heines has been made international cargo 
sales manager for C&S. 


INDUSTRY OBSERVER 

► As forecast in Aviation Week (Oct. 29, 1951, p. 16) McDonnell Air- 
craft Corp. finally has received an Air Force production contract for the 
twin-jet sweptwing Voodoo XF-88A which in its modified form will be 
designated F-101. Described as the longest range U. S. jet fighter yet 
developed, and at the same time one of tire fastest, outside of pure 
research craft, the F-101 is reported scheduled for large-scale orders, due 
in large part to Army sponsorship of the craft for its close support 
capabilities. 

► Air Force designation of F-100 goes to North American's new develop- 
ment of the F-S6 Sabre jet fighter. The F-100 has a 45-dcg. sweptwing, 
which led to the company designation Sabre 45. Production Sabres have 
35 deg. sweep in wings. The new F-100 is a scaled-up version designed to 
take the considerably more powerful Pratt & Whitney J-57. rapidly becom- 
ing the hottest American jet engine on the basis of current programs. 

► A new experimental computing gunsight for USAF jet fighters has 
scored in evaluation tests two to four times the number of hits obtained 
by gunsights now in use in Korea. High accuracy of the new sight is 
pointed up bv the fact that current equipment is credited to a large degree 
for USAF's high scores against tire MiG-15. The new device was devel- 
oped by GF. as a lightweight airborne version of a Navy anti-aircraft 
computer. Enthusiasm of WADC armament engineers over the new 
sight, however, has not yet persuaded Pentagon officials to change exist- 
ing production commitments for current designs. 

► Although Army aviation procurement in fiscal 1952 is faring well 
enough, with deliveries extending into calendar 1953, Army airmen took 
a shellacking in the 1953 budget which will seriously set back their 
program for making Army transportation more airborne. They got only 
S36 million for procurement as compared to their request for S246 
million. 

► First Sikorsky Army H-19 cargo helicopter has been delivered at Ft. 
Bragg, N. C. There are 96 additional H-19s on the Army order. 

► British sources forecast first orders in Britain's new all-weather jet fighter 
program will go to dc Havilland for its 110 all-weather plane, and a later 
batch to Glostcr for the more radical GA-5 delta-wing plane. Hie Gloster 
craft is wearing a temporary horizontal tail (probably to be discarded later 
if all goes well). Observers say the delta-wing Gloster needs more debug- 
ging before it can go into production, but has obviously great potential. 
No tangible production from either program is expected before 1955. 

► North American Aviation has rolled out its first Columbus-built plane 
at the former Curtiss-Wright plant, which it has occupied for the last 
several months. It is the Navy AJ-2P Savage photo reconnaissance plane. 
Plane is a development from the AJ-1 and is not to be confused with 
the turboprop development of the same airplane, the XA2J-1 which 
recently made its first flight at Los Angeles (photo on picture page, p. 9). 
The photo plane, designed to carry 18 cameras, differs from the 
AJ-1 in that it has a taller vertical stabilizer, dihedral has been removed 
from the horizontal stabilizer, and cockpit has been rearranged. Vertical 
stabilizer folds to right, and wings fold up and inward for carrier elevator 
handling. Powerplants, like those of the AJ-1, are an Allison J-33 turbo- 
jet in the tail and two wing-mounted Pratt St Whitney R-2800 piston 
engines. It is credited with a speed of approximately 425 mpli. 

► Despite the existing general shortage of aircraft engines, Air Force has 
10 powerplants for the first Piasecki XI 1-16. They are Pratt & Whitney 
R-2180-lls rated at 1,300 hp. each. The R-2180 originally was devel- 
oped as a replacement for the Pratt & Whitney Twin Wasps used in 
the Douglas C-54s and DC-4s. The idea was to convert for improved 
performance, but the airline move to postwar planes with much more 
powerful engines came too fast and by-passed the R-2180. Air Force 
bought 10 and 80 more were purchased for use in the Swedish Scandia. 


AVIATION WEEK, February 4, 1952 


Washington Roundup 


Defense Goes Political 

U. S. politics will overshadow the international war 
threat as the major factor in defense policy from now 
until the November elections are over, with these results: 

• There'll be no more important cutbacks in allocations 
of materials to civilian producers until the day of election 
decision. The President anticipated this at a news con- 
ference. 

• Contracts will be channeled to manufacturers in areas 
where voters need work, instead of to manufacturers best 
suited to perform the work. 

► Cost of Defense Program— Will increase because: 

• Unit costs on planes and other hardware are going up 
with cutbacks in orders-in line with Administration's 
policy of stretching out achievement of a 145-wing 
USAF and other military goals to minimize the drain of 
materials from the civilian economy. 

• Contracts will be negotiated at high prices to con- 
tractors in labor surplus areas. Defense Mobilizer Charles 
Wilson already has been given the green light by Gen- 
eral Accounting Office to do this. 

Defense Leaders Say 

Policy determining officials are telling public audicnccs- 

Prcsidcnt Truman: “This year, 1952, is a crucial year 
in the defense effort of the whole free world. If we falter, 
we can lose all the gains that we have made." 

Sen. Wayne Morse: “The public is confused these days 
as to whether the statements from the Pentagon on the 
slowness of production or the statements from Mr, 
Wilson's office of the alleged miracle being performed in 
defense production are accurate. 

"But as a member of the Armed Services Committee 
I don’t need to be told what the situation is: We must 
not continue to be laggard in development of defense 
production. The fact is that in recent months we have 
been building race tracks and gambling casinos in some 
parts of the country and I would like to know what Mr. 

Wilson has done to stop it The fact is that this year 

the automobile industry is planning new models, believe 
it or not. . . . More attention ought to be paid to the 
gun program so that future generations will have some 
butter to eat." 

Chairman Carl Vinson of Mouse Armed Services Com- 
mittee, another minority Voice in Washington against 
Administration’s favoring of the civilian economy. 
“While the philosophy of guns and butter is. in niv 
opinion, unsound, a philosophy of planes and butter is 
absurd. It troubles me to think that the dcliverv of a 
single jet fighter may be delayed because a part of its 
communications system has gone into a television set.” 

USAF's Chief of Staff, Gen. Hoyt Vandenberg. doesn’t 
like the policy, either: “A dozen nations can be named 
that, through neglect of their military defenses, have 
fallen to a conqueror, I have searched ... for evidence of 
even one nation that has spent itself into destruction 
through excessive armaments; but I cannot find such 
evidence. I submit that the least likely candidate for this 
form of suicide is the U. S. in the middle of the 20th 
century-the nation that dominates the rest of the world 
in economic resources to a degree unparallcd in modern 
history. . . 

Secretary for Air Thomas Finletter: “The Strategic Air 
Command is the core of our defense and of our deterrent 


force. . . . The medium fleet is the backbone of the 
strategic air operation, now composed of B-29's and 
B-50's— piston engine planes which will be supplanted by 
the new Boeing B-47 sweptback wing six-engine bomber 

Chief of^Naval Operations, Adm. William Fechteler, 
focuses on the hurdle to bringing SAC's “backbone” 
medium fleet within range of enemy territory: overseas 
tees. USAF’s overseas base program is running into 
difficulties. Foreign governments arc tacking on “strings,” 
such as England's requirement for authority to veto the 
launching of atomic attack from its territory; other gov- 
ernments are having a hey-day over-taxing the U. S. 
construction; foreign contractors are embarrassing U. S. 
by paying coolie wages. 

Navy “is entirely free of the shackling influence of 
prepared positions such as bases, forts and landing 
fields. . . . 

“Naval forces do not become a part of foreign real 

“When the war is over the carrier may be returned to 
the United States and remain available to be used 
again. . . .” 

Navy Secretary Dan Kimball: "Wc'rc not going to 
fight the next war in the United States. We’re going to 
fight it somewhere else, and it’ll be up to the Navy to 
take the Army, the Air Force, and the Marines to their 
new positions, and it’ll be the Navy which supplies 
them with what they need to do their jobs.” 

USAF's Paper Expansion 

Build-up of Naval air strength isn’t lagging as far 
behind the USAF build-up as new goals indicate: 

• A 50% USAF build-up from 95 to 145 wings. 

• Only a 15% Naval air build-up from 14 to 16 air 
carrier groups. 

But this is the crux of the matter: The 15% Naval 
build-up will be a fact by mid-1955— the money for it is 
in the President's budget. But the ultimate USAF goal 
won’t be reached until mid-1955. USAF’s increase in 
strength bv mid-1955 will amount to onlv about 26%, 
or 120 wings. 

The late Adm. Forrest Sherman established a bite-bv- 
bite poliev at Navv. This, after the Administration's 
194S build-up for Naval air to 24 air carrier groups failed 
to advance bevond the paper stage. 

By mid-1955, it is estimated. USAF will have approxi- 
mately 105 combat wings. And Navy’s 16 air carrier 
group strength at that time will be approximately the 
equivalent of 46 wings. 

New CAB Safety Policy 

CAB Chairman Donald Nvrop wants to make air 
crashes a live, instead of academic, matter to CAB 
members. He reports: 

From now on a Board member will visit the scene of 
every major crash and sit in on the hearings. 

He hopes to enliven Board interest in air safety bv 
bringing home the import of a major crash. 

Nvrop initiated the policy with a trip to the Little 
Valley, N. Y. crash of Continental Charters C-46. Later. 
Nvrop and CAB Member Chan Gurney made an inspec- 
tion trip to the crashed American Airlines Convair at 
Elizabeth, N. J. —Katherine Johnsen 
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Crashes Spur Attack on Airport Problems 



•Carriers and government 
intensify two-prong drive. 

•Aims: safer approaches, 
reduced plane noise. 

A double-pronged national drive for 
even greater precautions in airline ap- 
proaches and for reduced airplane noise 
in airport zones was rolling last week. 

It was the best answer airlines and 
civil aeronautics officials had to make to 
the heavy and continuing blast of ad- 
verse national publicity created by the 
four recent airline crashes in the rich- 
est airline passenger market in the 
world— the New York area. 

Countless pages of newspaper stories 
and editorials, coupled with stinging 

casts and the powerful new publicity 
medium, television, had whipped up ad- 
verse public sentiment all along the 
East Coast to a pitch unequalled in 
recent vears. 

► Elizabeth Crash— The objective of 
moving busy Newark (N. J.) Airport 
from its present location in a built-up 
residence area became a very hot issue 
in the locality surrounding the airport 
after the fourth of the crashes at nearbv 
Elizabeth, N. J. 

Here an American Airlines Convair- 
Liner plunged into a six-storv building, 
killing six residents and the 25 passen- 
gers and crew aboard the plane. 

The fact that the fourth crash took 
place only about a half-mile away from 
the spot where a Curtiss C-46 nonsked 
airliner crashed six weeks before on 
takeoff from Newark Airport, killing 
all 56 persons aboard, intensified pub- 
lic feeling at Elizabeth. 

► Noise Problem— Some observers be- 
lieve much of the public opinion already 
had been formed as the result of air- 
plane noise from landings and takeoffs 
over populated areas around the New- 
ark Airport. Thus, the crash added new 
emphasis to lessening aircraft noise. 

It was pointed out that if an air- 
plane is flying low enough over a house 
to create a high noise level the occu- 
pants are reminded of possible danger. 
If they couldn't hear the planes, 
observers said, thev might get over the 
idea of "moving the airport.” 

Not until the second crash near New- 
ark Airport and the deaths of the local 
residents did the local press and the 


local officials really get fired up. Local 
reaction followed a usual pattern in 
public response. 

CAA records show that only 15 per- 
sons have been killed on the ground 
from airliner crashes since World War 
II. This tally shows up extremely fa- 
vorable alongside comparable records of 
pedestrian deaths from autos and rec- 
ords of pedestrian and motorist deaths 
at railroad grade crossings. 

But a good record and the steady 
emphasis by airlines and civil aviation 
officials on a continuing program to 
improve airline safety and to route air 
traffic over least-populated areas arc 
ignored when a spectacular crash and 
fire such as that at Elizabeth, take 

► Positive Action— The resulting hue 
and cry taken by local officials may lead 
to intensified local restrictions on air- 
port operations which can be a serious 
setback to the air transport industry 
in many places. Aroused congressional 
interest in airline safety, evidenced by 
congressional investigators sent to the 
crash scene at Elizabeth, mav even lead 
to new national legislation or regula- 
tions which will affect airline opera- 
tions. 

In an effort to take positive action in 
advance of such restrictions, the air- 
lines and civil aviation officials together 
came up with the following program 
to improve safety and reduce noise level 
in airport neighborhoods: 

• New Newark nmway under construc- 
tion will become the instrument ap- 
proach runway, thus re-routing low-fly- 


ing instrument approaches away from 
Elizabeth city-proper and over swamp- 
land and water. 

• CAA and the airlines are intensifying 
studies of airport approach and takeoff 
patterns to route them as far from 
built-up areas as possible consistent 
with safety of the aircraft operation. 

• Airlines are restricting operation to 
non-sleeping hours on certain airport 
runways, whenever possible. 

• Airlines, Air Force and CAA are co- 
operating on development of cross-wind 
landing gear to enable planes to use 
almost any runway normally, instead 
of being forced always to use the one 

• Airlines are exploring aircraft noise 
reduction devices through the research 
of National Advisory Committee for 
Aeronautics, but the industry sees little 
practical progress here in the near fu- 

• Some government officials are plan- 
ning to push some old safety projects 
prcviouslv discarded by airlines be- 
cause of expense (Aviation Week 
Jan. 14. p. 12). 

• Municipalities again are urged to zone 
airport approach areas to stop further 
build-up in those areas. Many airports 
originally started before businesses and 
residences built up their approach areas. 
A prime example of this type develop- 
ment was at Burbank, Calif. On the 
other hand, Baltimore’s Department of 
Airports arranged zoning to prevent 
build-up in critical areas before it built 
Friendship Airport. 

Air Transport Assn, called a press 


AVIATION WEEK, Fc 


4, 1952 


Passenger Fatalities in 
Scheduled Domestic Service 

1950 1951 % Change 

Passenger miles flown 8,362,621,000 10,500,000,000(1) +26 

Accidents resulting in 

passenger fatalities . 4 7 +75 

Passenger fatalities.. , 96 142 +48 

Passenger fatalities per 
100 million passen- . 

ger miles 1.1 1.4(1) +27 

Passenger miles flown 
per passenger fa- 
tality 87,000,000(2) 74,000.000(1) +17 

Plane miles (all types 

flights) 343,379,804 389,018,627 +11 

Total deaths (all types 

flights) 118 172 +46 

NOTE: (1) Preliminary 
(2) Approximate 

Source: Aviation Week table based on CAB figures 


U.S. Airline Crash Fatalities 


Ground Occupants 

1952 (to date) 6' 23 

1951 . . 

1950 . 

1949. . . 

1948.. . 

1947 . . 

1946. 

NOTE: Inch 
in U. S.— 1946 to date. 

1 Elizabeth. Minneapolis. 2 Seattle 5. Detroit 1. 4 Seattle. 
Source: CAB. 


conference at the Wings Club in New 
York last week to explain what is being 
and will be done about noise and safety 
around airports. 

But it looks as if there will be more 
adverse publicity for some time to come 
due to continued newspaper interest 
and several official investigations started 
by the crash series: 

• Elizabeth's mayor has declared New- 
ark Airport must move. 

• Four congressional resolutions have 
already been introduced urging con- 
gressional investigation of the crashes 
and the Newark Airport situation gen- 
erally. 

• Some news writers have charged that 
both Newark and LaGuardia Airport 
operations are a menace to local resi- 
dents and workers. 

The N. Y. Joumal-American even 


ran headlines entitled "Tests Show 2 
City Airports Unsafe for Radar Land- 
ings: Skyline Cuts 'Scopes' in Low Ceil- 
ing." This was apparently based on a 
correspondents personal judgment 
after a CAA-conducted demonstration 
flight over the approach patterns for 
Newark and LaGuardia. 

► CAA’s Answer-To set the record 
straight on this and similar accusations, 
CAA Administrator Charles F. Home- 
issued a statement to the press next 

“My attention has been directed to 
certain statements regarding the instru- 
ment and landing procedures at airports 
in the New York area. The instrument 
landing and approach procedures at 
LaGuardia, Newark and Idlewild Air- 
ports all meet fully the Civil Air Regu- 
lations and the safety criteria developed 


by CAA for the safeguard of aircraft 
landing or taking off under instrument 
conditions. The same criteria, regula- 
tions and safeguards apply equally to all 
locations with the U.S." 

Meanwhile the New York Port Au- 
thority announced that a studv of air- 
ports around 100 U.S. cities revealed 
that 65 cities have residential areas 
nearer tile airport runways than docs 
Newark Airport. 

A congressional investigator returned 
from the Elizabeth scene last week 
gave this report: Local residents and 
some local officials are “in a highly emo- 
tional state.” However, cooperation be- 
tween CAB officials and city officials 
on the crash investigation is good. 

► Continue Operations— Local officials 
close to the aeronautics picture say 
Newark Airport must continue regular 
operations; in fact. Newark and Idle- 
wild are scheduled to become the two 
major airports of the New York metro- 
politan area. The runway on which the 
American Convair was approaching 
when it crashed is the only one practi- 
cal for normal instrument operation 
until the new north-south runway is 
completed. Neither of the two fatal 
crashes in Elizabeth was in any way the 
responsibility of Newark Airport man- 
agement. the investigator concluded. 

► Seek Cause— At mid-week, a qualified 
government official participating in the 
Convair crash probe at Elizabeth told 
Aviation Week that most of the pos- 
sible causes for the accident suggested 
earlier had been ruled out after pre- 

tion is continuing this week and lie 
said be booed tangible clues to the 
cause will be turned up at a public 
hearing to be held at Elizabeth about 
the middle of February. 

lie said it has been learned from a 

fairly level attitude and was either under 
or breaking through the overcast "just 
before it went out of control.” The 
pilot was on instruments, he added. 

Investigation at the scene showed 
both props to be in the right pitch and 
that there was “a principal amount of 
power at the time of impact." he said, 
indicating there was no engine mal- 

Tliere still are some important points 
under investigation, he said. One of 
these is the possibility an entering or 
trailing edge of a w-ing might have 
been damaged by a gasoline hose. In- 
vestigation is incomplete on the flap 
positions, he added. 

► Four Crashes in Six Weeks— From 
Dec. 16 to Jan. 22, four major airline 
crashes, three fatal, occurred in the 
New York area. 

In addition to the Convair crash at 
Elizabeth, the others were: Jan. 14. La- 
Guardia Airport, a Northeast Airlines 
Convair apparently flew- into the water 
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half a mile short of the runway during 
instrument approach, none of 30 aboard 
injured; Dec. 29, Little Falls, N. Y., a 
Continental Charters C-46 flew into a 
hill, killing 26 of the 40 aboard; Dec. 
16, at Elizabeth, N. J., a Miami Airlines 
C-46 crashed a few minutes after taking 
off at Newark Airport, killing all 56 
aboard. 

All four airlines whose planes were 
involved in the crashes had good safety 
records. American Airlines had flown 
orer 4.5 billion passenger miles with- 
out a fatality until the Elizabeth crash. 
And it was the first fatal accident of a 
Convair-Liner, which had flown over 
3.5 billion passenger miles. Northeast 
Airlines had and still has a record of no 
fatalities. Miami Airlines and Conti- 
nental charters had no fatalities until 
last December. 

Ford-Chicago Plant 
To Produce J-57s 

Ford Motor Co. will become the 
second source for the powerful new 
Pratt & Whitney J-57 jet engine, 
destined as the p’owerplant for many 
of the USAF’s top fighters of the future 
as well as its big intercontinental 
bombers. 

The Air Force decision to put the 
J-57 into production at the Ford air- 
craft engine plant at Chicago is ex- 
pected to mean an earlier phase-out 
of the Pratt & Whitney R-4360 Wasp 
Major piston engine at the same plant. 
Unofficial sources estimated that the 
planned production of the Wasp Major 
had been cut back as much as 60% 
from the peak which had been sched- 
uled earlier. Prospects are for a con- 
tinuation of production of the piston 
engine, until the J-57 gets into pro- 
duction at Chicago, which may mean 

" First of the J-57s are now installed 
in Boeing's new eiglit-jet B-52 inter- 
continental bomber, undergoing taxi- 
ing tests in preparation for its first 
flight at Seattle. Additional J-57s are 
going to Convair Ft. Worth to power 
the YB-60, the eight-jet sweptwing 
development of the B-36. 

Ford is expected to subcontract a 
considerable part of the production 
assemblies for the J-57 and much of 
this business undoubtedly will go back 
to the Detroit area, which is clamor- 
ing for additional defense business to 
relieve its automobile plant labor sur- 

Dctails of the J-57 engine and its 
power rating have been held in close 
security. However, it is unofficially re- 
ported that the engine is in the 10,000- 
lb. thrust class and that it is fitted 
with a dual compressor. 

A Defense Appeal: Scrap for Steel 


New A-Bomber 

• New twin-jet Douglas 

B-66 for Air Force. 

• It is modified version of 
Navy sweptwing A3D. 

The Air Force will give itself a shot 
in its tactical air arm shortly with 
forthcoming announcement that it 
will procure large quantities of a new 
Douglas twin-engine bomber to be 
designated B-66. The plane will be a 
modified version of the sweptwing 
A 3D. Navy's latest and heaviest carrier- 
borne bomber which is slated to begin 
flight tests shortly. 

Although coming production of the 
Navy Douglas A3D had been disclosed 
previously (Aviation Week Sept. 17, 
p. 1 1 ) and programmed for operational 
service about the time the 57,000-ton 
carrier "Forrcstal" is launched, all other 
details of the bomber have been cloaked 
in security. 

On Jan. 27, however. Navy released 
televised views of a model of the power- 
ful carrier bomber. Navy officials dis- 
closed earlier that A3D would weigh 
approximately 77,000 lb. and that it 
represented about the heaviest and 
largest type of bomber contemplated 
bv Navy in air group strength. The 
new bomber will carry a crew of three 
and the Navy version will feature fold- 
ing wings for storage aboard carrier. 

► B-66 Heavier— Despite structural beef- 
up of A3D for carrier operation. Air 
Force B-66 is expected to be consider- 
ably heavier to meet USAF mission 
requirements. 

Although neither service would give 
exact dimensions, USAF sources said 
the B-66 compares in size to the Martin 
XB-51. And both services intimated 
the bomber could easily carry the atom 
bomb. Span of the B-51 is 55 ft.; 
length, 80 ft.; height, 20 ft. The 
XB-51 is powered by three J-47-GE-13 
engines developing 5,200 lb. thrust 
each. Only two have been ordered 
and both are at Edwards AFB, Muroc, 
Calif. 

Navy version A3D is powered by 
two Westinghouse J-40 turbojet en- 
gines slung one in a nacelle under 
either wing. Present equipment which 
will power the A3D in flight test does 
not include afterburner although pro- 
duction versions indicate afterburner 
installation which will boost thrust to 
a total 9,500 lb. each. 

► Recon Planes— Air Force B-66 will 
incorporate General Electric J-73 tur- 
bojet engines with afterburner for a 
total of 9,500 lb. thrust each. 

Air Force source stated that first 
quantities of the new bomber would 


be procured in RB (reconnaissance 
bomber) configuration although subse- 
quent procurement might be altered 
to meet a future requirement. Present 
plans arc that RB-66 will utilize the 
package or capsule-type installation 
of photographic equipment or vari- 
purpose bomb packs depending upon 
mission in the field. This capsule-type 

S ackagc was developed by Glenn 
lartin Co. for the Air Force for use 
aboard the XB-51. 

Airliner Recovers 
From 2,200-ft. Dive 

A freak in-flight incident occurred 
last week when a Capital Airlines DC-4 
above Pittsburgh at 6,000 ft. suddenly 
nosed over and went into a 2,200-ft. 
dive before it was brought level again. 

The cause: a loosened strip of mate- 
rial on the fabric-covered elevator. For- 
ward edges of the strip, a reinforcing 
band on upper and lower surfaces of 
the elevator's trailing edge, apparently 
lost adhesion, were caught in the wind- 
stream and ballooned out sufficientlv 
to create a pocket with enough drag to 
act like a trim tab. 

Since a greater pocket was raised on 
the top surface than on the bottom- 
81 in. against 41 in.— the top caught 
more air. This pushed and held the 
elevator down, creating the nose-down 
attitude. 

The airstream finally ripped off the 
strip-pockets and the craft flew normally 
to a landing at Cleveland. 

Subcontractors Help 
Bendix Carry Load 

The S65 3-million chunk of defense 
business on Bendix Aviation Corp.'s 
books at the end of fiscal 1951 will be 
spread out among its more than 6,000 
subcontractors and suppliers to the tune 
of $271 million worth of contracts, 
with SI 51 million of these going to 
small businesses. 

The firm, which makes hundreds of 
components for aircraft and related 
equipment, notes that its defense busi- 
ness increased to 77% of its total sales 
volume in the final month of the fiscal 
year just ended. 

Switch Services 

Push to let down the bars for mili- 
tary personnel who want to switch 
services is on again. At Defense De- 
partment's request. Chairman Richard 
Russell has introduced legislation au- 
thorizing transfers-if the Secretary of 
the transferee's service approves. 

Most transfers probably would be 
from Army and Navy to USAF— which 
needs officers for its expanded program. 
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MiG-15 Dims USAF’s A-Bomb Hopes 


(Editor’s Note: There is growing alarm in the Far East 
over Pentagonal pooh-poohing or Korea and Korean ex- 
periences, and the following story from Aviation Week's 
correspondent at Tokyo points up some reasons.) 

By A. W. Jessup 
(McGraw-Hill World News) 

Tokyo— Can the U. S. Air Force deliver the atom 
bomb to an enemy heartland? 

Developments in the air war over North Korea in the 
last six months bring this question to the fore. This 
correspondent’s latest swing around key Far East Air 
Force (FEAF) bases in Korea, Japan and Okinawa turned 
up some serious doubts. Certainly, the capability of con- 
tinuous atom-bombing is revealed as much less than 
it was prior to the Korean War. Perhaps the best that 
can be hoped for is a successful, one-time atom attack. 

► Serious Doubts— Bomber experts believe they can carry 
out whatever long-range strategic missions they might 
be assigned if the Big War comes. But they confess it 
will be far more difficult than was anticipated a year ago: 
and their confidence of reaching the target areas is more 
than offset by pessimism over the chances of returning 
from such missions— even in the B-36. 

Two events are primarily responsible for this little 
publicized but potentially shocking compromise of what 
was considered the free world’s biggest deterrent to out- 
right Russian aggression. One is the performance in 
daylight of high-speed jet interceptors against conven- 
tional bombers escorted by jet fighters. The other is the 
ease with which MiG-1 5s recently chased an RB-45 
for 150 mi., continually making passes at it. 

Well known is the story of the MiG-15 against the 
B-29 in October. Vectored in by GCI radar, the MiGs 
swept through an F-86 screen to hit the B-29s before 
the Sabres could take effective defensive action. In 
early December, the F-86s under Col. Benjamin Preston, 
commander of the 4th Fighter-Interceptor Group, turned 
the same trick against a flight of 12 Communist bombers 
of the TU2 type. The F-86s made two passes at the 
bombers before the MiG escort even dropped their auxil- 
iary external fuel tanks. 

► An Old Theory— A few years ago there was an Air 
Force theory propounded that a bomber with a Mach .85 
rating would be the answer for the future. It was 
assumed the sonic barrier would provide sufficient protec- 
tion so that the best an interceptor could hope for was 
one pass at the bombers. Then the distance between 
the fighter and the bomber would be so great and the 
fighter’s maneuvering in and out of the sonic barrier 
so difficult that the bomber could go on its way. The 
MiG exploded this theory. 

Take the RB-45 experience for example; it ran into 
MiGs above 35,000 ft. and tried diving away to pick up 
speed. It hit its Mach in less than 4,000 ft. and had to 
level off. For the next 150 mi., the MiGs kept “flying 
circles” around it. While the MiGs didn’t shoot it 
down, they proved that the MiG at least has no difficulty 
keeping up with a jet bomber. Granting the RB-45 is 
rated below Mach .85, the ease with which the MiG 
maneuvered leads to the conclusion that it can put on 
about the same performance against a Mach .85 aircraft. 

This threat to America’s atom-bombing capability more 
than anything else was responsible for the sobering state- 


ments issued by AF Chief of Staff, Gen. Hoyt S. Vanden- 
berg following his November trip to the Far East. Van- 
denberg came out to jump all over FEAF’s Bomber Com- 
mand for letting the MiG drive the B-29s out of the 
Korean daylight. He left fearing the U. S. might not be 
able to fulfill its atom-bomb retaliation mission, if and 
when Russia strikes. 

► B-36 Served Purpose— Today, the only safe assumption 
is that any bomber rated below Mach .98 is well on the 
way to obsolescence. It furthermore, is probable that 
within five years the only sure methods of carrying out 
atom bomb attacks on a continuing basis, as opposed to 
one-shot affairs, will be by guided missiles or in super- 
sonic bombers. 

Lest the skeptics harp "we told you so all along,” this 
correspondent believes the B-36, although it may be 
obsolete today, very likely has served its purpose. Above 
everything else, it is the West's weapon which Russia 
feared most and which it developed the MiG-15 to stop. 

Also, the B-36 still may have the potentiality of carry- 
ing out at least a one-time atom attack. Striking from a 
wide range of bases and utilizing night cover for the 
final run to the target centers, there is a good chance that 
enough B-36s would get through to cripple seriously 
Russian centers. But it is unlikely enough would return 
so that we could count on continuing raids on the three- 
month schedule thought necessary and feasible. 

Some measure of this potentiality is the maximum 
effort the Communist air force is undertaking in North 
Korea to perfect night interception tactics. So far. no 
airborne radar has shown up. But the Reds send up 
all types of fighters, including MiGs, to hunt night raid- 
ing B-29s. 

GCI radar is used to bring the fighters into range of 
the bombers, and radar-controlled searchlights illuminate 
the bombers for visual firing passes. 

► Parasites— An interim method of delivering atom bomb 
attacks, prior to the development of transonic bombers 
or guided missiles, may be jet fighter-bombers. These 
could be ferried under B-36s or on B-50s to within strik- 
ing range of worthwhile Russian targets. They would 
then make a fast, high-altitude run to the targets, drop 
the bomb and return to a pickup point for ferry rides 
to home bases. 

But this method has some weakness. To get within 
fighter-bomber range, i.e. 500 to 700 mi. of the targets, 
the ferrv-bombers would have to pass over a considerable 
part of enemy territory. 

Night bombing techniques by radar and other elec- 
tronic methods in Korea have produced as effective, and 
often more effective, results that visual bombing of 
linear targets such as bridges, air fields and marshalling 
yards. These are about the only medium bomber mis- 
sions in Korea, excepting the frontline airburst bombing 
of enemy troops and supply concentrations. 

Daylight formation bombing often is the least efficient 
method of hitting such targets since any error by the 
lead ship becomes an error for the whole formation. 
Night bombing in trail gives every B-29 its individual 
chance to be on the target. 

The nightwork is paying off in the training of better 
bomber crews for night and bad weather bombing. Thus, 
it has improved the chances of success for the one-shot 
attack which we may have to make against Russia with 
B-36s, B-50s and B-29s. 
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Canada Makes Major 
Aircraft Purchases 

Canadian purchases of 36S U. S. air- 
craft and acquisition of 29 additional 
U. S.-built Douglas C-47 Dakotas from 
British surplus and well over 1,000 
U. S.-designcd planes from Canadian 
licensees were announced by the Cana- 
dian government in a year-end roundup 
of aircraft purchases of the last calen- 

Military aircraft purchases made in 
the U.S." through sanction of the De- 
fense and State Departments included: 
48 Fairchild C-119 twin-engine trans- 
ports, 538,638,280; 6 Piasecki HUP 
utility' helicopters, 52,436,000; 20 Lock- 
heed T-33 jet trainers, $4,874,976; and 
100 surplus North American B-25 light 
bombers, $14,491,000. 

► Other Orders— Other aircraft pur- 
chases, not classed as military by the 
U. S. and negotiated for privately by 
the Canadian government, included: 1 
Sikorsky S-55 helicopter for search and 
rescue operations; 3 light Bell helicop- 
ters for use by the Royal Canadian 
Navy and ISO Beechcraft Expediter 
(C-45) navigational crew trainers. 

Military aircraft purchases made by 


the Canadian government in Great 
Britain (no dollar content was divulged) 
included: 3 Bristol 170 freighters; 2 
de Havilland four-jet Comets for high 
priority transport and 29 surplus Doug- 
las Dakota (C-47) transports. 

Military orders placed during the 
last six months for aircraft and en- 
gines being built in Canada: 500 North 
American Harvard trainers, in produc- 
tion under license by Canadian Car 
and Foundry Ltd. at Ft. William, On- 
tario; 576 Lockheed T-33 jet trainers, in 
production under license by Canadair, 
Ltd.; 37 de Havilland Chipmunk train- 
ers, in production at Toronto, and 900 
Rolls-Royce Nene jet engines which 
will be built at a new plant near Mont- 

► Planes for Britain— The Canadian pro- 
curement report to Parliament at 
Ottawa did not include previously re- 
ported contracts to Avro Canada Ltd. 
for approximately 80 CF-100 twin-jet 
engined all-weather fighters, nor con- 
tract to Canadair Ltd. for a large quan- 
tity of North American licensed F-86 
Sabre jet fighters. 

The Canadian government is re- 
ported to have agreed to send over to 
Great Britain 1 1 RCAF squadrons of 
F-86 aircraft, complete with RCAF 


crews and maintenance personnel. Still 
under study is a further plan to furnish 
Great Britain’s RAF with 500 addi- 
tional F-86 Sabres built in Canada un- 
der the terms of the North Atlantic 
Treaty. 

Indicative of the emphasis being 
placed upon military air by the Cana- 
dian government, tile Defense Depart- 
ment in Washington stated that fund- 
ing (completed negotiations) as of Oct. 
31 by Army, Navy and USAF under 
terms of the Mutual Defense Assistance 
Program had totaled $228 million. 
Of this amount, the Defense Depart- 
ment said approximately 60% covered 
aircraft purchases made in the United 
States. 

Aid For Pilot Schools 

Senate Preparedness Committee plans 
to open hearings “before long” on 
USAF’s training costs compared with 
those of private pilot and mechanic 

The private schools, whose business 
has been cut off by the USAF program 
and who arc critical of USAF's re- 
luctance to contract with them for 
training, will have a chance to present 



NAVY GETTING BIGGER McDONNELL BANSHEE 


First photo to be released on the new, 
larger McDonnell F2H-3 Banshee shows 
plane (right) with earlier F2H-2, providing 
interesting comparison. The F2H-3 shown 
is referred to as an “aerodynamic prototype," 


indicating that production versions now in 
the works will show some changes. It ap- 
pears that considerable redesign of the new 
airplane was entailed. Fuselage seems to 
have been extended ahead of the wing; new 


horizontal tail, with dihedral has been fitted. 
Other new- features include heavier arma- 
ment (present Banshees have four 20-mm. 
cannon), increased fuel capacity and im- 
proved radar installations. 
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Stall Warning 


In 1947, Aviation Week carried several 
editorials urging the aviation industry to take 
steps to eliminate the stall hazard through 
the use of stall instrumentation, Since that 
time, there has been much progress in this 
field. Most civilian and armed services air- 
craft have been equipped with pre-stall 
warning systems. Ill addition, the acceptance 
of pre-stall instrumentation has resulted in 
the use of multiple stage detection for pre- 
stall speed control for the landing approach 
and catapulting of jet aircraft. 

We point with pride to the record that 
we have achieved in this field and in par- 
ticular to the presentation to us by the 
Flight Safety Foundation of the 1949 
Aviation Week Air Safety Award. We 
also point to the excellent safety record 
achieved by the almost 20,000 installations 
which have been made on every type of air- 
craft. 


safety equipment, the 
lion of this country's 
y should be the transport 
aircraft manufacturer. Safety is the most 
‘ it factor of public transportation. 




ord fi 

tance and the protection of valuable equip- 
ment is well known. Therefore it is quite 
surprising that, as mentioned in your Sept. 
17 Air Transport article by F. Lee Moore, 
transport aircraft manufacturers feel the 
CAA and the ALPA are acting in an “arbi- 
trary" fashion by insisting on precise, posi- 
tive pre-stall warning. Do they feel that no 
action should be taken about the frequency 
of occurrence of accidents of transport cate- 
gory aircraft involving stall? There were 
35 such accidents, many fatal, listed by the 
CAB during the period of 1940-1945. 

We note in this article that designers 
said precise pre-stall warning requires the 
installation of pre-stall naming instrumen- 
tation which is not dependable under all 
normal flight conditions. We should like 
to know what justification there is to sup- 
port this assumption. Do they mean that all 
the aircraft manufacturers who presently are 
using pre-stall warning systems have done 
so without first satisfying themselves as to 
the reliability and performance of this 
equipment? The record speaks for itself. 
We have never undertaken the instal- 


SUCCESSFUL AND APPROVED BY THE AIRCRAFT 

Of the transport category aircraft on 
which our equipment has been installed (the 
Grumman Mallard, Northrop C-125, Doug- 
las Super DC-3, and the Convair 240) there 
is only one on which the installation has 
been partially discontinued— the Convair 
240. Let us look into the reason why. A 
Convair 240 was landing wlieels-up due to 
failure of the pilot to extend the landing 
gear. The pilot later stated he thought the 
landing gear horn (which sounded on the 
entire approach) was the stall warning hom. 


• The landing check list was not followed. 

• The check list for gear-down inspection 


• The landing gear hom was ignored, 
whether it be landing gear or stall warning. 

• The stall warning alarm was not a hom— 
it was a bell. 

Did the resulting disconnecting of the 
pre-stall alarm to avoid "confusion" justify 
the lack of such a valuable system when a 
later Convair 240 accident occurred because 
a pilot raised the Haps on a single-engine 

Those familiar with pre-stall warning sys- 
tems know that the raising of flaps will set 
off the pre-stall alarm when the airplane is 
at high lift. This is because the pre-stall 
detector, unlike the airspeed indicator, oper- 
ates on proximity to maximum lift and is 
affected by flap position. As to stall warning 
signals, the armed services specify a small 
mechanical buffeting device which is actu- 
ated by the detector and imparts to the 
controls a simulated pre-stall buffet. This 
signal cannot be "confused” with any other 

The air transport industry should wel- 
come the recommendations of the CAA 
and the Air Line Pilots Assn., for positive 
pre-stall warning within specified limits be- 
fore the stall. In this action lies the most 
effective safety improvement now available. 
L. M. Greene, President 
Safe Flight Instrument Corn. 
4 Water St. 

White Plains, N. Y. 


Doman’s Ceiling 

Thank you for the fine article and picture 
layout on the Doman helicopter Jan. 7. 
My hat is off to your technical writer, Irving 
Stone, who dug out the information and 
presented it without fouling any of the 
technical points. However, your typesetter 
has arranged to have the aircraft climb at 
1,300 feet per minute to 32,000 feet which 
we most certainly wish it would, but un- 
fortunately that altitude is just one cipher 
too high for even onr Sales Department to 
dream about. 

Giles Montgomery. Sales Manager 

Doman Helicopters, Inc. 

I'TXLV 

Danbury, Conn. 


From a Wife 

My husband is an inspector for Pan 
American World Airways and has taken 
and enjoyed your magazine for years. I 
often glance through it and read some of 
the articles and the editorial comments. 

Sometime ago you commented on doing 
something about making planes more quiet. 
It is a very good idea and one that really 
needs to be worked on. Here in Florida 
where windows and doors are always open 
there is constant program, phone and 


church interruptions. Someone on the 
phone talking to me said. "Just a minute — 
a plane is going through the living room.” 
Your voluntary censorship editorial in 
the Dec. 10 issue is a fine idea. Where 

Mrs. A. P. Brewer 
11801 N.E. 10th Ave. 
Miami 38, Fla. 

Eskimos & Milk 


You may have seen publicity lately about 
milk-starved Eskimo kids. It all had some- 
thing to do with Amos Heacock and his 
Air Transport Associates. 

You might be interested in the back- 
ground facts. As you know, both Pan 
American and Northwest have a first class 
record for serving the needs of the Alaskan 
people — and losing millions of dollars in 
the process. Pan American, since the days 
of Lindbergh's first survey in 1930, set the 
aviation business in Alaska on its feet. We 
had the only radio, weather, maintenance 
and refueling services available in the entire 

available to all comers cither without charge 
or at a nominal fee which we seldom col- 
lected. Even today Eskimos in the farthest 
reaches of Alaska still use "liberated" 50-gal. 
Pan American gasoline drums as stoves. 
Possibly the most interesting untold story 
is Pan American’s service to the Alaskan 
people on a consistently losing basis finan- 
cially in the past 20 years. 

Our offices in Alaska report as follows: 

• There is plenty of available cargo space 
at extremely low rates to Alaska today on 
PAA. On milk it is 14 cents a pound for 
minimum shipments of 100 lb. Typical 
transcontinental rates are 21 cents a pound. 

• Last week two or three liquor stores in 
Fairbanks had a price war and gave away 
beer free by the case demonstrating that 
there are no transport problems. 

• Eskimos buy groceries like anyone else 
in the stores and plenty of milk is available 
if they want it. Some of them don’t want 
it. This is an educational difficulty rather 
than a transport difficulty. 

• This week Fairbanks grocery stores are 
having a onc-cent sale on bacon and whis- 
key, underlining the fact that there are no 
shortages of transport. 

• The nonskeds nave never as far as we 
have been able to detennine carried milk to 
Alaska in any event. Pan American World 
Airways for the past four years has been 
the only line carrying milk there. 

John Ckeedy 

News Bureau Manager 

Pan American World Airways System 

135 East 42nd St. 

New York 17, N. Y. 


Praise 

We would like to have your permission 
to reprint the article on Northwest Airlines 
which started on page 55 in the Dec. 10 
issue. We would like to use this in connec- 
tion with Hytrol for our client Hydro-Aire. 
We have already cleared the matter with 
Northwest Airlines. 

John H. Riordan 
John H. Riordan Co. 
605 South Lucas Ave. 
Los Angeles 14, Calif. 
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ONE OF A SERIES 

COMPANY. North American Aviation Inc. 
NUDED: Peel-resistant bond to withstand 
2600 lb. blast of canopy ejector. 

spicifiid; STABOND V-36 


peel resistance 
increased 300% 
with STABC 



When the canopy of the F-86 Sabre Jet is 
blasted from the plane in an emergency, the 
ring of inflatable rubber which seals the cockpit, 
slays in its track ... it must stay for safety. 
Stabond provides this security. 
Peel tests proved that when primed with Stabond V-36, 
the bond strength of the seal increased by 
more than 300%, to safely resist the 
2600 lb. explosive force of the canopy 
ejector. Now, Stabond V-36 is included 
in all Sabre Jet sealing specifications 
where a sealant is needed for a 
positive bond between rubber and metal. 




CORPORATION 


3341 WEST EL SEGUND0 BLVD. HAWTHORNE, CALIFORNIA SAN FRANCISCO • P0RTLAN0 . SEATTLE 
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Army’s first transport ’copter carries 
its loads on 28 TIMKEN bearings! 


U SED successfully in ihe Navy, the 
Piasecki HUP will soon be in 

power, beefed-up flooring, cargo tie- 
downs and provisions for at least 
three litters. To help insure smooth, 

and on the ground, the H-25A uses 
Timken 4 bearings in the fore and aft 

total of 28 Timken bearings. 
Timken tapered roller bearings 


under the heaviest loads. Their tapered 
construction carries radial and thrust 
loads with minimum deflection and 



The rollers and races of Timken 
bearings have a hard, wear-resistant 
surface and a tough, shock-resistant 

mum load-carrying capacity. And due 
to their incredibly smooth surface 


finish Timken bearings practically 
eliminate friction. 



have to offer. Insist on them on all the 
equipment you build or buy. Look for 
the trade-mark "Timken”. The Tim- 
ken Roller Bearing Company, Canton 
6, Ohio. Canadian plant: St. Thomas. 
Ont. Cable address: "TIMROSCO". 





TIMKEN 

TAPERED ROLLER BEARINGS 



NOT JUST A BALI Q NOT TOST A ROLLER (ED THE TIMKEN TAPERED ROLLER d^j 8EARINC TAKES RADIAL ® AND THRDST 


LOADS OR ANY COMBINATION 


AERONAUTICAL ENGINEERING 



Diesel Power Proving Out in Aircraft Use 


• Cylinder head air cells 


cut peak firing pressure. 
• Fuel economy, reduced 
fire hazard claimed. 

By David A. Anderton 

A new aircraft Diesel engine, with a 
novel design feature which avoids high 
peak firing pressure, lias been developed 
by Diesel Power, Inc., of Pittsburgh. 
The engine is currently being flown in 
a Taylorcraft liaison plane. And Taylor- 
craft, Inc. has made exclusive arrange- 
ments with DPI to use any engines 
built, up to 500 hp. 

L. M. Barton, DPI president, says 
that the design of an air cell in each 
cylinder head makes his engine run 
smooth and without sharp-peaked firing 

The new engine is of 290-cu. in. 
displacement and is equivalent to the 
Lycoming 0-290-D as made by 
Lycoming-Spenccr Div. of Avco Mfg. 

On a basis of weights and horse- 
powers, there is no choice between these 
two engines. 

Cruise fuel consumption of the 
Diesel is about one-half to one-third 
that of the gasoline engine. 

► Quick Review— The significant differ- 
ence between the Diesel and the 
gasoline engine is the method of igni- 
tion. The Diesel requires no spark 
plug, and depends on compression to 
raise the temperature of the charge air 
above the spontaneous ignition tem- 
perature for the fuel. 

Fuel, which is injected near peak 
compression, vaporizes and ignites spon- 
taneously on contact with the heated 

The advocates of the Diesel engine 
generally emphasize the fuel economy 
(true), the reduced fire hazard in the 
case of a crash (arguable) and the low 
cost of fuel (also arguable). 

Those who argue against the Diesel 
generally cite the low horsepower/ 
weight ratio and point out that if 
Diesel fuel were in great demand, the 
price would be right up there with 
aviation gasoline. 

Bartons big argument is that you 
get two or three times the usual range 
on one filling of the tank— and that’s 
because the volumetric heat content by 
high-density Diesel fuel is lots more 
than that of gasoline. 


CLOSE-UP shows simple installation. Note absence of magnctocs, plugs, wiring. 


► Differences— Big difference between 
his engine and the conventional Diesel, 
says Barton, is that his engine bums 
all the injected fuel. Most Diesels have 
a "leak-off” at the fuel injectors which 
drain off and return to the main fuel 
supply any excess fuel which has not 
burned. 

And in addition, he uses an air cell 
in each cylinder head. This cell is so 
designed and located that fuel does 
not enter it. No burning takes place 
in tin's cell area. 

But this design, according to Barton, 
“. . . provides a rapid succession of 
power pulsations until all of the oxygen 
it (the cell) had contained is exhausted. 


What results is smoother running, 
and the absence of a high peak firing 
pressure. 

This high firing pressure has made 
Diesel designers specify heavy construc- 
tion in the past. 

Says Barton, "That is why our . . . 
principle is adaptable to lightweight, 
aircooled aircraft engines where the 
aluminum cylinder head is merely 
threaded and shrunk to the steel 
cylinder barrel. . . ." 

► Conversion Job-A Lycoming 0-290 
engine furnished the basic skeleton for 
the Diesel engine. The powerplant 
came from a target plane which had 
been cracked up; no other engine was' 
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available at the time development 
started. 

Barton underscores the statement that 
the firm is not interested in con- 
versions; the Lycoming was used to 
prove principles in a convenient way. 
Barton set out to show that the Diesel 
cycle, as modified by his firm, could be 
applied to a lightweight aircraft engine 
without any changes in basic design of 
bearings, connecting rods and other 
mechanical parts. 

DPI designed a crowned piston to in- 
crease the compression ratio. And they 
designed and built new heads for the 
cylinders. 

The engine was taken from the test 


stand and installed directly in the plane. 
Consequently some of the final design 
refinements never did get on the flight 
article. 

One example is the use of ordinary 
rubber hose for the fuel supply lines. 
These are bulky and would normally 
only be used on test stands. A combus- 
tion starter was mounted on the rear end 
of the drive shaft; for production flight 
engines, a conventional electric starter 
will be used. 

► Test Purpose-Object of the current 
flight tests at Pittsburgh is not to test 
the engine; it already has 1,500 hr. of 
operational time. Instead, Barton is 
accumulating data on fuel consumption 



Get Into Agricultural Aviation with 

50REH5ER SPRRVERS 


The World’s Most Popular Sprayer with six years field experience, 
SORENSEN SPRAYERS are fully tested and approved by C.A.A. 
Easily installed with no structural changes, it can be removed in one 
hour leaving the aircraft fully certificated for other uses. Exclusive 
features are the Life-Saver Booms, Knee- Action Control, Miracle 
Flow-Governor, Little Jewel Nozzles with Ball Check Valve or 
Diaphragm Valve and the SORENSEN Enclosed Mechanical Brake. 
SORENSEN SPRAYERS can be used for 2,4-D, Insecticides, De- 
foliants and Liquid Fertilizer. They have less drag, less weight and 
don’t butcher up your airplane. Get the Plus Profits from Agriculture 
Aviation with SORENSEN SPRAYERS! 


INTRODUCING 5 NEW MODELS 



INSTALLMENT TERMS AVAILABLE 
No Down Payment — If you trade in your 
Old Unit — Up to 18 Months On the Balance 



National Sales Agency 

DAKOTA AVIATION COMPANY 

Municipal Airport Huron, South Dakota 


Specifications 

• Bore* 11 . . S” 

• Stroke 51" 

• Horsepower at 2,400 rpm .... 1 00 

• Horsepower at 2,600 rpm. .. .125 

• Approximate weight (dry) . . 245 lb. 

• Compression ratio 14 to 1 

• Fuel injection pressure 

1,200-1,500 psi. 

• Fuel injection pump ... Bosch 4-A 

• Injection nozzles, three spray 

holes Special 

• Starter Combustion 

• Displacement 290 cu. in. 


with a wide variety of fuels and blends 
which are commercially available. 

As one result of the test program, 
fuel consumption reductions of at least 
50% have been shown. For example, 
the Lycoming 0-290 uses about 9 gph. 
at cruise. With common kerosene, the 
Diesel conversion uses about 4i gph., 
and with a heavier common Diesel fuel 
has shown a consumption as low as 3 
gph. 

Another interesting result has been 
the lowered cylinder head temperature. 
No. 1 cylinder-which in the Lycoming 
ran as high as 42 5F to 450F-stayed 
down around 31 OF in the Diesel the 
tests showed. 

These tests have confirmed that DPI's 
modification of the Diesel cycle has 
resulted in eliminating the sharp peak 
firing pressure. 

This pressure is now the same order 
of magnitude as the compression-end 
pressure. 

► Twelve-Year Old— Current status of 
the engine represents results of 12 
years’ experimentation which started 
with early studies by Fred Thaheld. 
His patents were financed by and 
assigned to Diesel Power, Inc. 

Development of the test engine was 
completed in 1946, but the post war 
recession in aviation put any further 

Diesel Power turned to truck engines 
and as one result of that change now 
has a 150-hp. six-cylinder liquid-cooled 
engine, on the test stand. 

Work on the aircraft engine was 
resumed several months ago under a 
contract with Taylorcraft, Inc., which 
calls for production of a group of 
engines for Taylorcraft use. Anticipated 
production during 1952 is 500 units for 
Taylorcraft. 

Diesel Power's headquarters is in Los 
Angeles, where the automative engine 
work is situated. 

The firm is also quartered in build- 
ings adjoining the Taylorcraft plant at 
the Conway-Pittsburgn airport at Con- 
way, Pa. 
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Where there’s air, you can pump fuel with 



Turn air under pressure into useful horsepower . . . the new Thompson 
Air-Turbine Pump uses air bled off the jet compressor to deliver a 
pumping effort equivalent to that of a 55-horsepower motor. 

The high-efficiency air turbine drives a pump that is used to feed 
fuel to the afterburners, or to feed water-alcohol fluid into the jet 
compressor for thrust augmentation of the engine. 

Thompson Air-Turbine Pumps provide the maximum in flexibility of 
placement and attachment on the engine or within the airframe. 

Let us give you the engineering details on this newest member of the 
world-famous Thompson line of pumps and accessories for aircraft. 



ACCESSORIES DIVISION 

Thompson Products, Inc, 

EUCLID, OHIO 


YOU CAN COUNT ON THOMPSON FOR ENGINEERING LEADERSHIP 




They are typical of the skilled men you'll have working for you 
when you use Harter as a subcontractor. Particularly if you 
have aircraft contracts, you'll appreciate the certified aircraft welders 
and the experience in magnetic inspection in the Harter 
production team. 

A tradition of craftsmanship has made Harter chairs synonymous 
with "quality.” This also makes Harter a good bet for you if 
you need more capacity for formed parts and assemblies of steel, 
copper, aluminum or alloys of these metals. 




NEW MAURER Servo-Sync camera drive mounted on back of 35 mnr. motion picture 

Servo Drive Puts Cameras in Step 

Analysis of photo data is made easier by device which 
accurately synchronizes all units connected with it. 


Frame synchronization five times 
better than previously available is the 
outstanding feature of a servo-con- 
trolled camera drive being manufac- 
tured by J. A. Maurer. Inc. 

The drive, designated as the Maurer 
Servo-Sync Camera Drive System, was 
designed by Origins, Inc., of Saybrook, 
Conn. At present, the design is ap- 
plied to the Bell & Howell Standard 
35-mm. motion picture camera, but it 
is equally adaptable to many other 

And any number of cameras, con- 
nected by cable (for units on the 
ground) or radio link (for units in the 
air), can be synchronized in any in- 
stallation. 

Maurer says that the maximum pos- 
sible shutter deviation is only 230 mi- 
croseconds at a film rate of 12 frames 
per second. This is an accuracy of 
about }%. Other frequencies produce 
similar or better accuracy' figures. 

► The Problem— In many jobs of data 
recording, the instruments show data 
variations with time. And this time 
variation is important, because it serves 
as a common base to which all data 
are referred. 

In- times past, a typical installation 
such as an aircraft photopanel would 
have a clock mounted on it. and the 
image of the clock would be photo- 
graphed by the recording camera. Then 
the data would be plotted against the 


time shown, and results picked off a 

The big disadvantage was that con- 
tinuous time records were not pro- 
vided, and if data from two panels had 
to be correlated, it meant that every 
test point had to be plotted for interpo- 
lation. 

Synchronous camera drives changed 
that. Information from a number of 
sources can be recorded at the same 
time— or at least, as closely as the drive 
system permits. 

And in Maurer’s system, that is very' 
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close indeed. A time differential of 
only 230 microseconds (microseconds 
are - millionths of a second) between 
sets of recorded data is low enough to 
be used with most physical happenings 
—excepting some combustion or explo- 
sion phenomena, for example. 

► 'l'lic Solution— Seeing eye of the cur- 
rent Scrvo-Svnc system is a Bell & 
Howell Model 27*09 35-mm. motion 
picture camera. This particular camera 
is generally known to have reliable op- 
eration and accurate frame registration. 
Its film capacity is either 400-ft. or 
1.000-ft. magazines. 

Heart of the Maurer system is a con- 
trol unit which provides all the cameras 
with reference data. The control unit 
is basically a synchronous motor driv- 
ing a synchro generator at a desired 
frame speed. Drive is through a gear 
change unit. 

Each camera has a synchronous mo- 
tor and gear unit which approximates 
the rotation of the control unit. The 
angular position of the control unit 
shaft and the camera unit shaft are 
compared electrically. The error be- 
tween them is applied as a signal to a 
servo drive system. Through a differen- 
tial drive, this error is continuously 
reduced toward zero. 

Radio link synchronization can be 
provided by other position-error de- 
vices. For such a case, all the necessary 
data can be transmitted over a single 
channel modulated at audio frequen- 

Thc Servo-Sync system operates on 
110-v., 60-cyclc electrical current. 
Power consumption of the control unit 
is 30 watts; each camera draws 70 

Electrical interconnections require 
three-wire lines. 

Tire camera and drive unit, includ- 
ing a 400-ft. film magazine, weigh 
about 46 lb. The complete assembly 
is 145 in. high. 9 in. wide and 184 in'. 

Further information mav be ob- 
tained from I. A. Maurer. Inc.. 37-01 
31st Street. Long Island City 1. N. Y. 


Small Unit Checks 
Noise Spectrum 

Just how noisy is vour office, or vour 
shop area, or your flight line? 

One of the best wavs to find out is 
to make an analysis of the noise spec- 
trum. not just an overall decibel-level 
reading. And one of the tools available 
for the job is the new General Radio 
Type 1550-A Octave-Band Noise An- 
alyzer. 

G-R's analyzer is recommended for 
applications where great detail is not 
required in the analysis, and where rea- 
sonably continuous spectrum noises are 
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O-RINGS 
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ARE STOCKED BY 
THESE AUTHORIZED 
DISTRIBUTORS 



(jsakpiunfj SmIIa. . .Swapteto m 

WHEN YOU SPECIFY PARKER O-RINGS 


THIS IS IT 



PARKER synthetic rubber O-rings provide perfect, 
leakproof sealing with economy of weight and space 
. . . without special complicated design . . . just a 
groove for the O-ring is needed. Economical in 
first cost, easy and simple to replace. For moving 
and non-moving applications. 

PARKER is the one source for all standard 
O-rings to meet specifications covering fuel, hy- 
draulic and engine oil services . . . and for special 
service O-rings of tested and approved compounds. 
Ask your PARKER O-ring Distributor for Catalog 
5100, or write direct to The PARKER Appliance 
Company, 17325 Euclid Avenue, Cleveland 12, Ohio. 




found. Examples of these cases might 
include airplane comfort level, or 
speech-interference level. The unit may 
also be used to check the sound-trans- 
mission loss of a building wall, or other 
"noiseproof” structure. 

The analyzer is designed to operate 
from the output of a standard sound- 
level meter, such as GR’s Type 1551-A 
and 759-B. Where the noise level is 
above 70 db.-comparable to the noise 


Merits of the R-3350 Turbo Com- 
pound engine— Wright Aeronautical di- 
vision’s contribution to refinement of 
the conventional piston powerplant— 
are being emphasized by projected ap- 
plications in new commercial transport 
planes. 

► American DC-7— Latest of the pas- 
senger haulers scheduled to use the 
Turbo Compound is the Douglas DC-7, 
recently ordered by American Airlines. 
Already in the works, the first of the 
25 DC-7s American has ordered for 
its coast-to-coast run is expected to go 
into regular sendee at the beginning 
of 1954. 

Reports are that the Turbo Com- 
pound is also being considered for the 
Convair-Liner (Aviation Week Jan. 
21, p. 64). But before the Turbo Com- 
pound-powered DC-7s begin hauling 
passengers, the Lockheed Super Con- 
nie 1049C powered with the same en- 
gine will be going to a number of the 
other airlines. 



l’LANVIEW drawings of Douglas DC-7. 


inside a subway train, interurban or 
trolley— the analyzer can be operated 
directly from a microphone. 

The unit is portable; it weighs 27 lb. 
including the battery. Its size is about 
1 ft. square by 9 in.’ deep. 

Cost of the analyzer is quoted at 
$535. Further information may be ob- 
tained from General Radio Co., 275 
Massachusetts Ave., Cambridge 39, 


January, 1953, these carriers are slated 
to get the Lockheed transport: KLM, 
Eastern, Air France, Air India. Qantas, 
Pakistan National Airways, Trans-Can- 
ada and Seaboard & Western. Sea- 
board's will be a cargo version, the 
1049B. 

And the Super Connies with the un- 
compounded R-3350 which Eastern al- 
ready has begun to receive and which 
arc going to TWA this spring, probably 
also will have their powerplants 
switched to the compound engine some- 
time in 1953, when these Wright en- 
gines will become available. Reason for 
the acceptance of the uncompounded 
Super Connie by these airlines, even 
though the compound-engine transport 
version is just ahead, is probably that 
these carriers want the airframes as soon 
as possible. 

► Service Planes-Mcamvhile, Wright's 
1952 output of the Turbo Compound 
will continue to go to the Lockheed 
Navy P2V Ncptunes; Super Connie 
Navy R70-1 and Air Force C-121C 
cargo planes; and the Fairchild Air 
Force C-119H Packet, the production 
prototype of which is scheduled for 
first flight soon. 

Navy versions of the Turbo Com- 
pound’ are the R-3350-30W and the 
-30 WA, the former rated at 3,250 hp. 
for takeoff, the latter at 3,500 lip. with 
water injection. AF version is the 
R-3350-85 rated at 3,500 hp. with water 
injection. 

The engine in the F2V uses im- 
Navv R70 and the AF's C-121C and 
the Fairchild C-119H use direct fuel 
injection. 

► More Power— The Turbo Compound 
was developed bv Wright Aero to 
squeeze more power out of the basic 
piston engine without getting into the 
larger sizes with their greater number of 
cylinders. Outgrowth of the develop- 
ment was the basic R-3350 with three 
turbine wheels harnessing the power of 
the exhaust and putting it back to the 
crankshaft through a coupling arrange- 


REPUTATION! 



The best in equipment and 
the best of men have earned 
Indiana Gear a nation-wide 
reputation for producing 
the best in precision gears. 



INDIANA GEAR 


R-3350 Use in Transports Spreads 

DC-7 is latest carrier plane scheduled to carry Wright 
Turbo Compound; Convair considering it for 340. 
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mcnt. With this configuration, there is 
lower fuel consumption for the same 
power of the basic engine, or higher 
power with the same fuel consumption. 
Power or range increases are up to 20%, 
it is reported. 

First flight of the powerplant was 
as an extra engine in the nose of a 
B-17 flying lab, in October, 1949. It 
first flew in the P2V Neptune in Mav, 
1950. 

Considering the relatively short 
time in tire Neptune, the service rec- 
ord would seem to be a good one, be- 
cause already one complete P2V squad- 
ron has been authorized to go to 

1,000 hr. on the engine between over- 

Reports arc that for a new engine 
development, the Turbo Compound 
is relatively free of "bugs," very few 
troubles having shown up, and these 
having been- remedied. Some coupling 
sludging had been encountered in the 
turbine end but this has been corrected 
with a new coupling design of the 
vortex type. The turbine wheels are 
orted to have given no difficulty, 
rough efficient cooling, Wright has 
brought turbine operating tempera- 
tures in the engine down to about 950F 
and one prospective commercial opera- 
tor feels that the wheels will have an 
indefinite service life. 


► DC-7 Figures— Douglas says that 
the DC-7 for American will have a top 
speed in excess of 400 mph. and a nor- 
mal cruising speed of more than 360 
mph.-50 mph. faster than the DC-6. 
These are guaranteed figures, American 

The engines, like those in the 
Super Connie commercials will be the 
972TC18DAls and the props on the 
DC-7s will be Hamilton Standard 
four-bladcrs, 1 3J ft. in diameter. 

The plane will be 40 in. longer than 
the DC-6B, will accommodate 60 pas- 
sengers, plus six lounge scats, in the 
de luxe version and up to 95 passen- 
gers in the coach version. Pressuriza- 
tion will afford sea level conditions at 
12,500 ft., 5,000 ft. at 20,000 ft. alti- 
tude, and 8,000 ft. at altitude of 

25,000 ft. 

Tire domestic transport version will 
have a gross takeoff of 116,000 lb. and 
carry 4,512 gal. of fuel. Overseas 
models will have a maximum takeoff of 
1 22,200 lb. and carry 6,600 gal. 

► Specifications— Here are the DC-7 

• Dimensions: Span, 117 ft. 6 in.; 
length, 108 ft. 11 in.; height, 28 ft. 

• Area: Wing, including aileron, 1,463 
sq. ft. 

• Weights: Maximum takeoff, domestic 


122,200 lb.; structural, design landing. 

95,000 lb.; payload, 20,000 lb. 

• Level flight speed: With max. con- 
tinuous power, high blower, critical 
alt. 410 mph. at 95,000 lb. at 22,000 
ft.; 404 mph. at 105,000 lb. at 22,100 
ft. 

With max. cruising power, high 
blower, critical alt., 370 mph. at 95,000 
lb. at 24,500 ft.; 358 mph. at 105,000 
lb. at 24,200 ft. 

at sea level, 99 mph. at 95,000 lb. 
gross. 

• Rate of climb: 4-engine max. at sea 
level, 1,810 fpm. at 95,000 lb.; 1,535 
fpm. at 105,000 lb.; 1,260 fpm. at 116,- 
S00 lb. 

• Ceiling: With max. continuous 

power. 4-engine service ceiling, 28,200 
ft. at 95,000 lb.; 26,700 ft. at 105,000 
lb.; 24,700 ft. at 116,800 lb. 

• Takeoff at T/0 power: CAA field 
length at S.L., 3,400 ft. at 95,000 lb.; 
4,400 ft. at 105,000 lb.; 5,870 ft. at 
116,800 lb. 

• Landing: CAA field length at S.L., 
5,510 ft. at 95,000 lb. 

• Range: Absolute range at 10,000 ft., 
with 4,512 gal. of fuel, 3,625 mi.; with 
6,600 gal., 5,350 mi. Absolute range 
at 20,000 ft., with 4,512 gal., 3,500 
mi.; with 6,600 gal., 5,175 mi. 



^^^is brand new electric heating pad is the 
work of Connecticut Hard Rubber engineers in coop- 
eration with designers at Consolidated Vultee. It is 
suggestive of the new ways of applying heat to many 
parts of a plane operating in high altitudes. 

The pad consists of resistance ribbon wire em- 
bedded in a specially developed silicone coated fiber- 
glas with high dielectric strength (in excess of 2500 
volts). This is sandwiched between thin aluminum 
sheets that attach to the door assembly. The material 
is thin and light weight, not over .050" in thickness. 

It remains flexible and functions at temperatures as 
low as —100° and up to 4-500°F. Normal heat out- 
put at 400°F is 4 watts per square inch. Elements 
can be made with wattage ratings up to 15 watts psi 
operating on voltage up 250 volts AC or DC. 

Other aircraft uses include heaters for air-intake 
throats, helicopter blades, antenna masts, oil vent 
lines, in-flight refueling receptacles, camera doors, 
waste lines, actuators. Elements can be fabricated 
into a variety of shapes with single or compound 
curvatures. If you will outline your problem, we will 
carry on from there. 

THE CONNECTICUT HARD RUBBER CO. 

414 East Street, New Haven, Conn. 

Cohrlastic 

SILICONE FABRICS • AIRCRAFT PARTS • RESEARCH AND DEVELOPMENT 
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We hired an engineer over Berlin 


"The Boeing Flying Forls came through 
a wall of flak and fighters that night to 
hit Berlin right on the nose. They never 
let us down— not then or on any of the 
raids to come. I was proud to Hy the 
old Boeings. Now I'm prouder still to 
be on the great engineering team that 

Boeing engineers feel that way. And 
they'd be honored to have you join them 
as they pioneer in dramatic new fields of 
aviation. There are excellent openings 
in Seattle now for experienced and junior 
aeronautical, mechanical, electrical, 

tooling engineers for design and research; 
lysts; and for physicists and mathemati- 


cians with advanced degrees. Or, if you 
prefer the Midwest, there are similar 
openings at the Boeing Wichita, Kansas, 
PE„, .V- 

for Wichita assignment will be referred 
to the Wichita Division. 

The steady growth of Boeing's Engi- 
neering Division over the past 35 years is 
an index of stability. There's great work 

... in the fascinating new field of guided 
missiles ... in jet propulsion. 

You'll find here some of the world’s 
best research facilities and you’ll work 
with men who have helped establish 
Boeing's world leadership in aviation re- 
search, design and engineering. You’ll 
like the pay, too. It’s good and it grows 


with you. Moving and travel expense 
allowance is provided. 

Be a Boeing man. No other name in 

during the years to come. 
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Like United Air Lines, you, too, will find Remington Rand 
Typewriters meet your typing requirements with greater ease, 
greater speed, and greater accuracy. Call or visit your Business 
Equipment Center to learn what these superb 
typewriters can do for your company. 



IAS Summary 

• Society hears 48 papers 
during five-day meeting. 

• First group of digests is 
printed in this issue. 

Last week's 20th Annual Meeting of 
the Institute of the Aeronautical Sci- 
ences proved to be the longest and most 
comprehensive that the organization has 
yet held. Total of technical papers pre- 
sented was 48 and the customary four- 
day sessions were extended an extra day 
this year— primarily to take care of the 
volume of papers on avionics. 

For the second successive year this 
technical category has been given top 
emphasis on the program and at this 
meeting was broken down into these 
general classifications— impact of elec- 
tronic trends on aircraft design, prob- 
lems encountered in today’s highspeed 
flights, and all-weather operation prob- 
lems. This last phase was the subject 
of a symposium boasting nine panel 
members, including flight representa- 
tives from airlines, the Navy, Civil Aero- 
nautics Administration, Air Transport 
Assn., Sperry Gyroscope Co., and per- 
sonnel from Cleveland airport. 

Another feature of the meeting was 
a joint session on rocket propulsion 
in cooperation with the American 
Rocket Society, indicating that more 
and more results of work in this field 
will become available in future Insti- 
tute meetings. 

Motorless flight (soaring) again was 
back in the picture with up-to-date 
problems under analysis. This session 
was held jointly with’ the Soaring Soci- 
ety of America, Inc. 

Aerodynamics, an important anchor 
in the annual meetings of the Institute, 
took its usual extensive role with a wide 
assortment of long-haired intricacies. 

The remaining categories included 
aeroelasticity, structures, aircraft design, 
rotating wing aircraft, meteorology, 
safety in air transport and flight pro- 
pulsion. 

As a service to those in the industry 
who could not attend the meeting, 
AvtATiON Week begins here the sum- 
maries of the papers delivered at the 
technical sessions. Other papers will be 
briefed in succeeding issues. 

Aerodynamics 

► Calculation of the Stability of the Lami- 
nar Boundary Layer in a Compressible Fluid 
on a Flat Plate with Heat Transfer. E. R. 
Van Driest, Aerodynamic Engineer, Aero- 
physics Laboratory, North American Avia- 
tion. Inc. 

The Crocco Method of flat-plate laminar 
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Radiography 
proves it 
sound 


This fistful of pump 

has a plane-size 
job... 


P erformance requirements for airplane parts 
run high. They must be strong and rugged. 
Even with light alloys, demand is for less weight. 

Here is where radiography plays an important 
part. For the designer, knowing all castings used 
will prove sound, can plan to use the minimum of 
metal and still maintain needed safety margins. 

Foundries making large or small castings — of 
light alloys or heavy metals— find it valuable to 
radiograph their castings. Then they know only 

Radiography... 

another important function of photography 


highest quality work is released. Through pilot 
castings prior to large production runs, radiog- 
raphy frequently indicates ways in which methods 
can be improved to save time and increase yield. 

Your x-ray dealer will gladly discuss how radiog- 
raphy can improve your plant operations. And if 
you wish, we will send you a free copy of “Radiog- 
raphy as a Foundry Tool.” 

EASTMAN KODAK COMPANY 







Sweden’s Saab 210 Draken Jet Delta Takes Off 

(McGraw-Hill World News) lmv-aspect-ratiq vertical tail and the Saab 210 uses the same formula as the 
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PROBLEM 

Regardless of the intricacies 
of an^ application, you can 

ough evaluation by exper- 
ienced engineers of — 

The A. W. Haydon Company 



'C O M P.A«N Y ^ 

WATIRBURY 20, CONNICTICUT 

I Oesiin inf Rmticltit ol Electrical liRini Devices 


SOLUTION 

From problem slater 

through quantity production, 
the specialized know-how of 
The A. W. Haydon Company 
is devoted to expeditiously 
fulfilling your requirements. 



Jlooh ! ...NO HANDS! 

• Airplanes controlled entirely by a combination of electronic and electro- 
mechanical units are now a reality! The' vision of avionic engineers made this 
possible ... why not apply these unique abililies to your product ... an inquiry 
will receive prompt reply. 

& <?omp 
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WORK 
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“The Fastest Growing 
Co. In The Industry’’ 
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Helicopter Corp. 

Morton, Pa. NearPhiladelphia 
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(Continued from p. 33) 

It is concluded that, if the structure is 
specified and is one of the above three types 
(thus explicitly excluding sandwich), it can 
in most cases be analyzed by applying or 
extending analysis methods now available. 

Nevertheless very important work yet re- 
mains to be accomplished before the opti- 
mum sweptwing structure itself can be 

► A Method for Reducing the Analysis of 
Complex Redundant Structures to a Rou- 
tine Procedure. L. B. Welile, Jr., Stress 
Analyst, and W. Lansing, Structures Engi- 
neer, Grumman Aircraft Engineering Corp. 

A general method is given for the analysis 
of statically indeterminate structures based 
on minimum strain energy. Matrix methods 
are used throughout. 

The procedure divides the work into 
essentially three phases: (1) the writing of 
the expressions which determine the load 
distribution in the structure after it has 
been made statically determinate; (2) the 
tabulation of the stiffnesses of the individual 
members comprising the structure; (3) the 
self-checking matrix operations which can 
be performed in a routine manner. In con- 
nection with phase (2), formulas and curves 
arc provided for some of the elements used 
most frequently in idealizing aircraft struc- 

The method has been applied at the de- 
sign stage to various components of several 
modem aircraft. For the purposes of dem- 
onstration along these lines, a simplified 
example is worked out in this paper. 

Load distribution and deformation char- 
acteristics arc obtained for an idealized 
structure representing the root portion of a 
two-cell sweptback wing. It has spamvise 
and chordwise taper and its bulkheads are 
not parallel. 

Motorless Flight 

(Joint Session in Cooperation with 
The Soaring Society ol America, Tnc.) 

► Cross-Country Soaring Criteria Based on 
Thermal Strength. B. H. Carmichael, Good- 
year Aircraft Corp. 

The equation for effective cross-country 
speed is developed in terms of vertical air- 
mass velocities and the still air performance 
of the sailplane, where the latter is general- 
ized by use of Monk’s Universal Perform- 
ance Function. Differentiation yields the 
relationship between optimum glide speed 
and the meteorological conditions. 

When optimum glide speeds arc em- 
ployed, the sinking speed at best glide ratio 
emerges as the controlling parameter for 
further maximization of the effective speed. 
Optimum values of this _ parameter as a 
function of the meteorological conditions 
are converted through the aerodynamic 
qualities of the sailplane to yield optimum 
values for wing loading. 

By combining optimum values of wing 
loading with optimum choice of flight 

country speeds are determined as a function 
of the maximum glide ratio. 

The use of optimum flight speeds by 
champion soaring pilots in the past few 
vears is mentioned, and a plea made for sys- 
tematic investigation of the use of ballast 
for adjusting the wing loading to best meet 
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Business is goin g up! 


Busy executives are taking to the air. 

More and more of them are flying their 
own planes or are using company planes to 
go places faster, more comfortably, entirely 
free of schedules. 

And in more than 600 airports they look 
to the Esso Wings for quality and depend- 
ability in aviation products and service. 

Many of them also are finding new con- 
venience in the Esso Credit Card, honored 
from coast to coast. 


Esso Aviation Products are chosen by many 
leading airlines, aircraft and engine build- 
ers. Look for the famous Esso Wings — sure 
sign of quality and service! 



NACA Reports 

(NACA Technical Notes are informal 

as,r^i l '"isr£,.s: 

► Experimental Study of an Anglc-of- 
Attack Vane Mounted Ahead of the 
Nose of an Airplane for Use as a Sen- 


ator (TN 2415)— By ( 

sis 



► Investigation of NACA 64,2-432 and 
64,3-440 Airfoil Sections with Bound- 
ary-Layer Co 
Study of TIi 
(TN 2405)-! 
lev F. Racisz, and Nicholas J. Paradiso. 
This report covers tests of boundary- 

and 40% of the chord were used. 

gSgEggS 

moderate flow-and pressure-loss coef- 
fiicients. With these results, the char- 
acteristics of a number of hypothetical 
wings were calculated. These calcula- 
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KAISER 

METAL PRODUCTS 

Formerly Kaiser-Fleetwings 

Bristol, Penna. 




AERONAUTICAL 

ENGINEERS 

— who are interested in growing with a 
rapidly expanding organization, de- 
voted to Design and Development in 
Aircraft. Aircraft Armament and Related 
Components. 


CONTRACT COORDINATOR 
DESIGN ENGINEERS 
and DRAFTSMEN 

• Instrumentation 

SR. STRESS ANALYSTS 
CHIEF CHECKER 

To set up and supervise aircraft design 
checking group. 

CHECKERS 

STANDARDS ENGINEER 

To exercise control over Drafting and 
Engineering Standards and Specifica- 


MATERIAL ENGINEER 

To coordinate material and eguipmenl 

TOOL PLANNERS 
TOOL DESIGNERS 

Experienced in Aircraft or Allied Fields. 

PROCESS ENGINEERS 

Experienced in Writing Aircraft Process 
Specifications. 

PRODUCTION ENGINEERS 

tween Design. Tooling & Mfg. 

CHIEF METHODS ENGINEER 

To set up and supervise methods group. 

CHIEF COST ESTIMATOR 

To supervise Estimators in Aircraft 


KAISER 

METAL PRODUCTS 

RadcliHe St. Bristol. Pa. 

PHONE: BRISTOL 3361 


rated do not depend on keeping the 
boundary layer laminar. 

► How Separation Ahead of Blunt 
Bodies at .Supersonic Speeds ( I N 2d 18) 
—My W. I'l. Mocckcl. 

T his paper contrasts the flow pattern 
ahead or a blunt body for the ease of 
a uniform supersonic stream and for 
the case of non-uniform regions of stag- 
nation pressure, such as a boundary 
lavcr or a wake. The author deduces 
front supersonic flow considerations 
that the torm of a dead air region out- 
side of boundary layer or wake should 
be a wedge for two dimensional flow 
and a cone for axially-symmetric flow. 
'The purpose of the paper is to investi- 
gate the nature of the equilibrium that 
determines the size of the separation 
region, and the limit beyond which the 
separation cannot exist. 

Quantitative analysis of the flow in- 
dicates that for each Mach number, 
there is a maximum relative body thick- 
ness beyond which separation regions 
cannot occur. This maximum thick- 
ness is large for high Mach numbers 
but it approaches zero for a Mach num- 
ber of 1. 

Quantitative agreement was obtained 
between analysis and experimental re- 
sults for the Mach number range of 
1.73 to 2.02 in the rase of two-dimen- 
sional flow against blunt bodies 
mounted on a flat plate. 

► Evaluation of the Reduced-Mass 
Method of Representing Wing-Lift Ef- 
fects in Free-Fall Drop Tests of Land- 
ing Gears (TN 2400)-By Benjamin 
Milwitzkv and Dean C. Lindquist. 

'Die adequacy of the drop test as a de- 
sign critcron for landing gears has been 
open to question because of the non- 
simulation of aerodynamic lift forces. 
Current airworthiness requirements 
permit drop tests to be conducted with 
reduced weight as a simple means of 
approximating the effects of wing lift 
during landing. The size of the drop- 
ping weight is selected so that the im- 
pact energy is equal to the energy in 
an airborne landing of the same descent 

A small landing gear was checked in 
the Langley impact basin to check the 
validity of the reduced-mass method. 
Thus it was possible to compare data 
taken from simulated airborne impacts 
and free-fall drop tests with full drop- 
ping weight to the reduced-mass drop 
tests. 

It was concluded that the reduced- 
mass method of drop-testing landing 
gear gives somewhat conservative re- 
sults; but it more closely approaches 
the results of airborne impacts. 

If a more exact time history of land- 
ing gear behavior is required (such as 
in the simulation of drag loads by wheel 
spinup), it may be necessary to simulate 
wing lift by mechanical means. 


/gfa FABRICATED PARTS FOR 

AVIATION’S TOUGHEST JOBS 



low-cost plastics seals safeguard small parts 
from dirt, air, moisture, chemicals and 
paint during fabricating, shipping and stor- 
age . . . say "Hands off!" to careless fingers. 

G-E scaling cops and sleeves are easy to 
apply. Simply expand them in the dilating 
solution and slip them on; they quickly 
shrink to a tight fit.Tough and durable, yet 
easy to remove, they have excellent elec- 
trical properties, resist heat, moisture and 
chemicals, and arc readily adaptable to 
assembly-line procedures. Widely used in 





GENERAL ® ELECTRIC 


GREATER CRUISING RANGE and SPEED 
sell more PLANES! 



Offer more than competition with Aeromatic® 
Propellers . . . world’s only aultmalu variable pitch 
propeller for personal planes. Adds speed, range and 
safety. Saves fuel, makes planes handle like a dream I 
Find out for yourself, write for complete story to 
Koppers Co., Inc., Aeromatic Propeller Dept., 
262 Scott St., Baltimore, Maryland. 
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7. Zero Reader Heading Selector. 

8. Zero Reader Selector Switch. 

9. Zero Reader Control. 

10. C-2 Oyrosyn Compass Amplifier. 

11. C-2 Gyrosyn Compass Flux Valve. 

12. Engine Analyzer Synchronizing Generate 
13. Engine Analyzer Cycle Switch. 

14. Engine Analyzer Condition Switch. 

15. Engine Analyzer Power Supply-Amplifier. 


16. A-12 Amplifier. 

17. A-12 Automatic Approach Amplifier. 

18. A-12 Vertical Gyro Control. 

19. A-12 Gyrosyn Compass Control. 

20. A-12 Pilot Engaging Control. 

21. A-12 Servo Control. 

22. A-12 Rudder Servo. 

23. A-12 Aileron Servo. 

24. A-12 Elevator Servo. 

25. A-12 Elevator Trim Tab Servo. 

26. A-12 Flux Valve. 


for quality aviation instruments. . . 


...specify Sperry 


I . A-12 Gyropilot Pedestal Controller. The A-12 Gyropilot automatic 
flight controller provides complete automatically-stabilized control of the 
aircraft through all weather. The Pedestal Controller enables the 
human pilot to make coordinated turns and altitude changes by slight finger 
motion while the aircraft is completely gyro-stabilized even in 
rough air. Rates of turn, climb or descent are automatically maintained. 

2 . A -12 Automatic Approach Controller. With this standard accessory 
the A-12 Gyropilot automatically guides the aircraft to the runway with 
signals received from the instrument landing system. 

3 . Zero Reader. The Zero Reader is a simplified gyroscopic indicator which pieces 
together attitude, altitude, heading and radio path information. It shows 
the pilot instantly and continuously whether he should steer left or right, or go up or 
down . . . relieves him of complex mental calculations on approaches or landings. 

C-2 Gyrosyn Compass. The C-2 Gyrosyn Compass is a Directional Gyro 
synchronized with the earth’s magnetic field by means of a Flux Valve. This instrument 
... a gyro-stabilized compass in etfcct . . . gives accurate magnetic heading, requires no 
resetting and provides stable directional indication under all conditions of air turbulence. 

5 . H-5 Gyro Horizons. By means of a miniature airplane and gyro-activated horizon bar. 
this flight instrument shows the pilot what he would see if he had good visibility outside— 
whether the plane is banking, climbing, gliding or flying level. The H-5 Gyro-Horizon 
is non-tumbling and requires no caging. 

6 . lingine Analyzer Indicator. Its graph-like patterns give the flight engineer a continuous 
visual analysis of each engine during flight . . . instantly detect, locate and identify 
irregularities in engine operation. Upon landing, the flight engineer hands ground 
crew complete data on parts in need of servicing, thus making possible 
frequently spectacular savings in maintenance time. 


The entire fleets of DC-6B passenger transports in the Pan American and 
Panagra services will fly with Sperry instruments. These instruments 
complement one another, making it possible for the human pilot to uphold 
his line's reputation for safe, smooth, comfortable, enjoyable on-schedule 
flights in all weather and conditions of visibility. 


In its dependable minimizing of flight hazards and delays, Sperry equipment 
reflects both the Company’s 40-year experience in the aviation field 
and the effective service and world-availability of Sperry field engineers. 


All over the world, aircraft of every type— commercial and military — 
are getting top-quality performance from the top-quality 
equipment designed and manufactured by Sperry. 
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Faster Reacting Autopilot for Speedy B-47 


• Control time is cut for 


bombardier over target. 
• Gives enemy less time to 
‘/.ero-in’ on bomber. 

Bv Philip Klass 

The Air Force's new Boeing B-47 jet 
bombers should be safer from enemy 
fighters and flak as a result of recently 
announced improvements 111 automatic 
pilots. These improvements also mean 
that today's 600-mph. bombers should 
drop their loads more accurately than 
could their World War II predecessors, 
which flew at less than half the speed 

Major factor in the decreased vul- 
nerability and improved bombing accu- 
racy is the quicker-action response of 
the new B-47 autopilot, 'lliis makes it 
possible for the bomber to approach its 
target more closely, using evasive ac- 
tion, before being committed to a 
straight and level bomb run by its 
bombardier. 

► Sitting Duck— When a bomber is on 
its bomb run, it must maintain essen- 
tially constant speed, altitude, and 
heading. Once enemy fighters see that 
a bomber is so committed, it is much 
easier for them to plan and execute 
their attacks. For the same reason, a 
ground-based anti-aircraft radar/com- 
puter finds its task much easier when its 
target must follow a "sitting duck” 
pattern of flight. 

By reducing the length of time re- 
quired by the automatic pilot (under 
bombardier control) to make corrective 
changes m airplane attitude or flight 
path, the bomb-run commitment can 
be delayed. Furthermore, last-minute 
deviations in attitude or flight path can 
be corrected more quickly to place the 
bomber in the proper position at the 
time of bomb release. 

Boeing says, for example, that a 5- 
dcg. change in bomber heading now 
takes Only half as long as it did 
previously. 

► B-29 Experience— During World War 
II, B-29 bomb-bav doors were at first 
opened and closed by relatively slow- 
moving electric motors. When the Jap 
fighters saw the bomb-bay doors start- 
ing to open, they had advance warning 
that the B-29s were on their bomb run. 
'This “give-away” proved so serious that 
the planes were refitted with pneumatic 


NEW AUTOPILOT should make the B-47 a less vulnerable target for enemy lighters and 
flak during bomb ran. Bomb-bay doors, shown open, are activated hydraulically. 


devices for split-second operation of the 
bomb-bay doors. 

► Not Easy— Speeding up the response 
of an automatic pilot isn't as simple as 
it sounds. Improved response by itself, 
without careful attention to the overall 
bombcr-autopilot-bombsight system per- 
formance, could result in unstable or 
erratic operation. The newly announced 
improvement is a result of an investiga- 
tion begun in 194S by Boeing Airplane 
Co., working with the Air Force and 


autopilot manufacturers, including 
Sperry Gyroscope Co., and Minne- 
apolis-! Ioneywcll. 

Extensive analytical studies of the 
airplane-autopilot performance under 
varying conditions were made using 
analog computers and flight control 
simulators. These simulators arc un- 
wieldy-looking devices made up of large 
weights, springs, linkages, hydraulic ac- 
tuators etc., to duplicate faithfully the 
airplane's flight control performance 
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AILERON CONTROL simulator imitates B-47 system. Hydraulic actuator, foreground, 
applies simulated slipstream forces against which autopilot servo actuator works. 


about its yaw, pitch, or roll axis. A scp-. 
arate simulator is constructed for each 
axis. When used with an autopilot 
(whose servo actuator drives the control 
simulator), and an analog computer, 
Boeing engineers can determine accu- 
rately what effect on B-47 performance 
will result from changes in autopilot 
characteristics. * 

► CFE versus GFE— Until recently, 
USAF has furnished autopilots to air- 
frame manufacturers, telling them 
which type to use. This practice has 
been overridden in the case of the 
B-47B, where Boeing is buying an auto- 
pilot of its own selection, subject to 
USAF' approval. The complexity of in- 
tegrating the airplane, autopilot, and 
bombsight equipment in a high-speed 
jet bomber probably led to this dcci- 

The first of Boeing's autopilot tests 
was made on a modified Honeywell E-6 
autopilot. E-6s are currently" used on 
B-47As. Boeing’s decision tri switch to 
a Sperry autopilot for the B-47Bs may 
in part have been influenced by a svs- 
tcin integration problem. Spcrrv also 
builds the bombsight for the B-47B. 
Their selection as the autopilot supplier 
would appear to simplify Boeing's svs- 
tem integration problems. 

The most extensive Boeing tests were 
conducted using a Sperry autopilot. 
The Air Force uses a standard Sperry 
E-4 autopilot on some of its bombers 
and transports. However, the Sperry 
A-12 (the airline autopilot which was 
developed from the E-6) was consid- 
ered a better starting point for the 
advanced autopilot required for the 
B-47. The improved autopilot is called 
the A-12D. 

► Modifications to A-12-Modifications 
to the A-12 design include the use of 
acceleration signals in all three axes. 
Sperry had previously used such signals 


to provide “phase lead” in their World 
War II Type A-5 autopilot. Anothci 
change was the addition of a rate-of- 
changc of altitude signal to the baro- 
metric altitude control, to eliminate the 
aircraft's tendency to porpoise. 

It appears questionable whether the 
newly developed A-12D features will be 
incorporated into existing airline A-l 2s. 
Hie tight stabilization required for 
bombing, with resultant sharp correc- 
tive maneuvers, would hardly provide 
a comfortable ride for airline passen- 

Aftcr three years of intensive study 
and considerable autopilot improve- 
ment, Boeing still feels that there are a 
number of automatic control problems 
to be solved. In spite of this, Boeing 
says that bombing accuracy through 
the automatic pilot has now reached 
the highest point in history. 

Miniature Planes 
Aid Antenna Study 

Lockheed Aircraft Co. is conducting 
research on flush-type antennas using 
miniature airplane models supported 
on a 60-ft. tower, to simulate higher 
altitude conditions on Super Constella- 
tions. The flush antennas arc designed 
to replace existing external-wire an- 

Thc small models have scaled-down 
flush antennas installed so as to simu- 
late 500-ft. altitude for full-sized air- 
craft. Lockheed is thus able to ferret 
out the most promising types of an- 
tenna designs at considerable less ex- 
pense than would be required by flight 
tests. Presumably the most promising 
designs are given flight tests. The 
tower installation and program are a 
part of the expanded Lockheed elec- 
tronics laboratory. 
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JETTISONABLE 



AIRCRAFT SEATS 

for military air- 
craft-stressed 
up to 40" G’s. 

Can be designed 
and built to your 
specifications. 

SHEET METAL and 
EXTRUSION 
PARTS 

including ribs, 
longerons, inter- 
costals, and 
bulkheads. 

• 

Complete plant facilities— 
designing, engineering, 
tooling, fabrication, heat 
treating, and anodizing— for 
detail parts and complete 
assemblies. 
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Tube Failings 

• Boeing puts a finger on 
mechanical resonance. 

• Such vibration is blamed 
for many malfunctions. 

Mechanical resonance within vacuum 
tubes themselves may be responsible for 
e of the malfunctions in avionic 
, pment which have previously been 
attributed to coupling, “crosstalk,” and 
other electronic causes, according to 
T. II. McNary, chief electrical engineer 
it Boeing Airplane Co., Wichita. 

For some avionic applications, this 
rew disclosure may be more serious 
than the oft-voiced complaints against 
tubes on the score of short and unpre- 
dictable life. 

McNary leveled the new criticism of 
tube performance in a paper delivered 
before a recent annual meeting of the 
Society of Automotive Engineers in 
Detroit. 

► Common Types Tested— Eight differ- 
ent types of tubes commonly used in 
avionic applications were tested in the 
Boeing investigation. These included: 
6J6, 6AL5, 6AK5, 60-f, 6AQ5, 12AU7, 
6AC7, and the 6SN7. 

The tubes were vibrated along each 
of the three principal axes relative to 
their plate structure. Vibration was in- 
duced by a horn-driver, powered from 
50-watt audio amplifier, excited by 
i audio oscillator. Tests were con- 
ducted at exciting frequencies up to 
50,000 cycles. The a.c. noise voltage 
was obtained on a cathode ray oscillo- 
graph fitted with a camera, and con- 
nected across the plate load resistance. 

► Variations— Representative oscillo- 

grams which McNary presented showed 
that considerable variation in individual 
tube output amplitude and waveform 

s at different frequencies of me- 
chanical excitation. 

For example, one 6C4 tube tested 
had roughly a 3.000% increase in a.c. 
noise when the exciting frequency was 
changed but 1%. These results were 
obtained when the tube was vibrated 
perpendicularly to its plate structure. 
The tube had a 0.003-volt ripple at 
7.100 cps.-. a 0.088-volt ripple at 7,180 
cps,: and a 0.001-volt ripple at 7,390 
cps.) 

Other results showed that the point 
af resonance differed considerably be- 
tween tube types, and even within a 
single tube type. In tests on a 6J6 
(dual diode with common cathode), 
each of the two plates was found to 
have a different resonant frequency, 
with unequal noise generated in each 
half at any one of many vibrating fre- 
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► Mechanically Weak— While admit- 
ting that tests conducted to date don’t 
constitute a complete study of the 
problem, McNary concluded on the 
basis of Boeing’s tests, that most tubes 
in use today are weak from a mechani- 
cal design standpoint. He believes this 
situation is aggravated by poor work- 
manship in tube construction. 

Most tubes tested had definite reso- 
nant conditions, with the 6J6 being the 
most consistent in its point of reso- 
nance (3,500 cps.). The 6AL5 showed 
the least noise of any of the types 
tested. 

Not all troublesome vibration need 
be generated external to the avionic 
equipment, McNary concluded. The 
400-cps. point of resonance of 6AK5 
tubes could easily be excited by loose 
laminations of a heavy adjoining trans- 

While not mentioning the airline- 
military-sponsored program to develop 
ruggedized tubes, McNary urged tube 
manufacturers to take corrective steps 
in design, manufacture, and inspection 
of vacuum tubes to eliminate noise in- 
duced by vibration. 



Electronic Regulator 
Monitors Inverter 

Eicor, Inc. is producing 400-cycle in- 
verters with an electronic regulator 
which will maintain the constant volt- 
age within 31% and constant frequency 
within 21%. The unit is designed to 
meet the closely regulated 400-cydc 
power requirement of airborne radar 
and similar avionic equipments. 

Eicor uses thyratron control tubes in 
the electronic regulator which is housed 
integrally with the rotating portion of 
the inverter. The Chicago company 
says that the complete unit will oper- 
ate at altitudes up to 45,000 feet and 
between ambient temperatures of — 55C 
to 71C. The units arc also said to meet 
other commonly required environmental 
conditions. 

Eicor is currently producing these in- 
verters in 2,500-va. and 5,000-va. sizes, 
and expects to expand its line to include 
smaller sizes for other applications. 
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Mill Will Speed Tapered Sheets 

New rolling mill will mass-produce sheets up to 10 ft. 
wide and cut time and chip wastage of slab milling. 


By A. H. Langenheim* 

A new rolling mill for tapered sheet, 
expected to be placed in production by 
the middle of 1953, will be able to 
mass-produce tapered skin sheets up to 
a width of 10 ft. 

Currently in the contractual stage, 
the mill will be a 144-in„ 4-high re- 
versing unit. It will have precision 
screwdown mechanisms and controls. 
Maximum sheet thickness will be 1.5 
in.; minimum thickness will be 0.030 
in. Maximum taper ratio will be 4{ to 
one with a maximum taper rate of 
0.050 in. per ft. The maximum gage 
tolerance will be pegged at plus or 
minus 5 mils. 

Involved in development of the mill 
were Air Materiel Command, Reynolds 
Metals Co. and Aluminum Company 
of America. When the mill is built, it 
will go to Alcoa, which developed the 
controls, for use at its Davenport, Iowa, 
works. AMC has set aside $6 million 
for the project. 

► Working Skin— In current aircraft de- 
sign practice, the skin itself is a highly 
stressed, load-carrying member. How- 
ever, these stresses are not evenly dis- 
tributed over the entire surface of the 
wing, tail or other component, but are 
higher in the leading edge area and in- 
crease in magnitude toward the inboard 

It was only logical, therefore, to con- 
sider using a skin of variable thickness- 
one that is thicker in the areas of high 
stress and thinner in the areas of low 
stress. Earlier attempts to meet this 
condition made use of standard con- 
stant-thickness sheets of different gages. 
This was not satisfactory because it in- 
troduced a number of undesirable 
joints, and complicated the butting of 
sheets of different thickness bv requir- 
ing either a filler or an offset beam. 
Further, this procedure did not achieve 
the maximum weight reduction desired. 

► Further Attempts-The next step was 
to fabricate the skin out of sheets which 
were individually tapered. Since no 
method had been devised for produc- 
ing tapered sheets, it was necessary to 
machine them out of straight sheets or 
plates on large slab mills. For a typical 
milled tapered sheet, the volume ma- 




chined off and converted into chips 
can weigh up to 40% of the original 
sheet. While this method produces 
usable sheets, it has many disadvan- 
tages: the machining operation is very 
expensive in man and machine hours, 
scrap loss is high, there is difficulty in 
collection and return of chips, and de- 
struction of the cladding on one or 
both surfaces. 

In spite of such adverse conditions, 
these sheets proved that the use of tap- 
ered sheets secured the desired com- 
bination of maximum strength with 
minimum weight. A comprehensive 
survey of the potential usage of tapered 
sheet was made, with the result that 
the economical production of such 
sheets in commercial quantities was 
considered highly desirable. 

A review of possible methods for 
quantity production led to the decision 
that rolling would best meet the de- 
mand at lowest cost and with minimum 
capital expenditure. 

► Adaptation— It was determined that a 
conventional rolling mill can be used, 
in which the operation of the roll 
screwdown mechanism is synchronized 
with the mill roll velocity. This means 
that the control system must operate 
in such a manner that the speed of the 
screwdown motor is in a constant pre- 
determined ratio to the speed of the 
mill drive motor. 

The upper work roll thus moves up- 
ward or downward at a constant rate 
relative to the velocity of rotation of 
the rolls. Evaluation of a number of 
different methods for accomplishing 
this condition indicated three possibili- 
ties: Hydraulic, electronic and elcc- 

• In the hydraulic system, a variable 
delivery pump is geared directly to the 
main mill motor, so that the hydraulic 
fluid output is in exact proportion to 
the roll speed. This fluid is led through 
a suitable arrangement of checks, 
valves, and return pumps to a master 
control cylinder. From here it goes to 
a main cylinder and diaphragm located 
between the pressure block and roll 
chuck at each holddown screw. A mi- 
crometer bleeder provides accurate con- 
trol of fluid flow to raise or lower the 
roll head according to the taper re- 
quired in the particular sheet which is 
being rolled. 

• In the electronic method, an elec- 



SLAB MILLING gives advantages of ta- 
pered sheet, but is expensive and may cost 
40% of volume in chips (dotted section). 



ROLLING the tapers should be cheaper, 
can be done from die thin end to the thick 
(top) or the thick end to the thin (bottom). 



CYCLE ROLLING of a long strip, by cut- 
off at high and low points, can be used to 
give large number of tapered sheets. 


tronic thickness gage (normally used to 
maintain uniform thickness) is rear- 
ranged to control the up or down 
movement of the roll in proportion to 
the speed of the sheet passing through 
the rolls. 

• In the electrical system, a variable- 
voltage generator is direct-connected to 
the main mill motor. Current so gen- 
erated passes through a series of regu- 
lators, exciters and bridge circuits so 
that the voltage delivered to the screw- 
down motor is directly proportional to 
the mill roll speed. The setting of the 
potentiometer rheostat determines the 
speed of the screwdown motor, thus 
controlling the taper of the sheet being 

► First Passes— Initial runs were made 
on a 20-in. pilot mill, starting with 
soft alloy (2S) stock, followed by 24S 
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both bare and clad. Tests showed that 
the direction of rolling made no dif- 
ference in the quality of the finished 
sheet. Rolling can be from the thick 
end to the thin with downward move- 
ment of the top roll, or in reverse. 

Cycle rolling of a long strip was ac- 
complished so that it was only neces- 
sary to cut off at the high and low 
points to get a large number of indi- 
vidually tapered sheets. While all work 
done so far has been with straight uni- 
form tapers, there is no reason why it 
should not be possible to produce mul- 
tiple or compound tapers. 

It must be understood, however, that 
roll tapering of sheets will not elimi- 
nate all machine work on airplane 
skins. There arc some areas, not capa- 
ble of being rolled, where a certain 
amount of machine work, or contour- 
ing, must be done. By starting out with 
a sheet already rolled to the basic taper, 
most of this extra machine work will be 
eliminated. What little remains can be 
done on smaller machines with great 
saving in labor and machine hours. 

► Practical Use— Before the experi- 
mental work on the pilot mill was com- 
pleted. the praetieabilitv of rolling 
tapered sheets was definitely estab- 
lished. A production mill was set up 
to roll thin sheets up to 49 in. wide, 
suitable for use on highspeed fighter 
aircraft. A little later, another mill was 
put into operation to roll heavy tapered 


sheets or plates up to 74 in. wide, for 
use on medium bombers. Both mills 
are rolling 75ST alloy, clad on both 
sides, with excellent results. 

An interesting feature of roll-tapered 
sheets is the fact that the cladding 
maintains an exceptionally close per- 
centage thickness ratio to the core ma- 
terial regardless of sheet thickness or 
degree of taper. 

A summary of results attained so far 
indicates that deviation of the thick- 
ness from a theoretical linear taper can 
be held as close as plus or minus one 
mil over the entire range. The resultant 
taper is independent of mill speed, 
percent reduction, rolling sequence or 
starting gage of the sheet. Limitations 
on width, range of gages, and temper 
of sheet arc the same as in conventional 
sheet rolling, and are not dependent 
on the control system used. 

► Propcrtics-Specimens taken from 
areas along the entire length of the 
sheets show mechanical properties well 
within specification limits for the alloys 
and tempers under consideration. 
Microstmcture of tapered sheets is 
similar in every respect to that of nor- 
mal straight rolled sheets. 

Macrostructure is similar to normal 
sheets except that the grain size varies 
from the thick to the thin end, due to 
the varying cold reduction throughout 
the length of the sheet. 

Straightening or flattening of tapered 


sheets is the one problem which has 
not yet been completely solved. Sheets 
measuring 0.100 in. or more in thick- 
ness can be acceptably flattened by 
roller leveling or stretching. However, 
stretching must be done with extreme 
care because deformation of the sheet 
mav alter the original taper rate. The 
lighter gages (0.030 in. to 0.060 in.) 
have not been flattened to desirable 
tolerances with existing mill equip- 
ment, and generally require additional 
work to render them acceptable to air- 
craft builders. Work has been started 
to develop a high-precision roller lcveler, 
and also to investigate the possibility 
of localized stretching. 

► Increased Demand— As the produc- 
tion and use of rolled tapered sheets 
has progressed, the demand for larger 
sheets has increased. One aircraft 
manufacturer has made sheets 102 in. 
wide x 400 in. long by machining them 
out of large heavy plates. It has been 
indicated that sheets up to 120 in. wide 
would be desirable, if such a width can 
be made. 

A further check on future aircraft 
requirements was coordinated with the 
major producers of aluminum sheets. 
As a result of this survey, contracts are 
being drawn up to install a 144-in. 4- 
liigh reversing mill to produce sheets 
120 in. wide. This mill will be 
equipped with precision screwdown 
mechanism and controls. 

When this new rolling mill gets into 
production, probably by the middle of 
1953, all known sizes of tapered sheets 
can be turned out on a mass produc- 
tion basis. Aircraft designers can take 
full advantage of the weight and cost 
savings provided by rolled tapered 
sheets, with confidence that mill capac- 
ity will be available to take care of their 
requirements. 

North American 
Expands at Fresno 

North American Aviation's new 
Fresno, Calif., facility will be geared 
to cope with future modification re- 
quirements for new military aircraft. 

It can’t be foreseen now how large 
the Fresno operation will become but 
in anticipation of future load. North 
American has proposed to the Air Force 
that additional buildings be considered 
for the program as it develops. 

In addition to the F-86, NAA pro- 
duces the Navy AJ-1 Savage and will 
soon be in production of that service's 
sweptwing, carrier-based FJ-2 Fury 
fighter. In the trainer class it is mak- 
ing the T-28 and T-6G Texan. A 
low-power research reactor and guided 
missile work constitute other phases 
of the company’s activities. 

Total employment at all NAA facili- 
ties is about 36.000, 



A TRAINER GETS ITS WINGS 

Production trick in Lockheed’s T-33 assem- involves but ten bolts and making of liose, 
bly scheme: Main fuselage section supported wire and tube connections. Jig frame wheels 
by overhead crane is lowered onto pre- along tracks. The next steps will be attach- 
assembled wings waib’ng in mating jig. ment of landing gear, tail section, and 
Lock-up consumes less than 8 manhours and powcrplunts. 
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Ostuco Aircraft Tubing ranks sky high! 


America’s foremost plane manufacturers speci- 
fy Ostuco Seamless Aircraft Tubing because 
experience has proved that Ostuco Tubing is 
consistently of highest quality and meets the 
most exacting requirements . . . because favor- 
able strength without weight characteristics 
and specialized forming and machining quali- 
ties make Ostuco Tubing the best material 
available for landing gears, fuel lines, and 
many other applications . . . and because they 
are familiar with Ostuco's unparalled record 


of pioneering leadership in aircraft tubing. 

The very first "Chrome-Moly” aircraft tub- 
ing was developed and produced by Ostuco, 
and Ostuco has continued to pioneer and prog- 
ress with the rapidly advancing plane building 
industry. Ostuco Tubing meets all Army, Navy, 
and AMS specifications. For detailed informa- 
tion on Ostuco Aircraft Tubing, write for free 
Booklet A-2. Address nearest Ostuco Sales 
Office, or write direct to General Office, Shelby 
1, Ohio. 



49 



ENGINEERS 

wanted at once 
for 

LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 

by 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles, California 
Columbus, Ohio 

Unusual opportunities for Aero- 
dynomicists. Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phases of 
aircraft engineering. Engineering 
skills other than aircraft may be 
adaptable through paid training 
program. Also openings for 


Recent Engineering College 
and Technological Graduates 



education and experience 
in reply to: 

Engineering Personnel Office 
SECTION 3 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles International Airport 
Los Angeles 45, Calif. 
Columbus 16, Ohio 


USAF CONTRACTS 


Following is a list of recent USAF 
contracts announced by Air Materiel 
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ENGINEERS 

are invited to send for 
copies of Aircraft 
Actuator Bulletin #4811 
or Aircraft Equipment 
Bulletin #4801, or both. 


WESTERN GEAR WORKS 



EQUIPMENT 



SEVEN DC-6A freighters have been ordered by Flying Tigers. Total cost: $7 million. 



Tigers’ Fleet Doubled in Year 

Purchase of seven DC-6As will bring freight airline’s 
plane total to 44; overhaul facilities, shops expanded. 


By George L. Christian 

Burbank, Calif.— Flying the freight is 
big business. The Flying Tigers, proud 
of its claim that it is the world’s largest 
freight and contract airline, recently an- 
nounced “the largest single purchase of 
new cargo planes” (Aviation Week 
Oct. 29, 1951, p. 7S)-seven DC-6As 
costing over $7 million. This will bring 
the Tiger fleet to -14 planes. 

But that is not all. 

• Fleet size was doubled during the last 

• Traffic has tripled. 

• Load factor spurted from 70.2% to 
82.5%. In June, 1951, percentage was 
94.6. 

• Shops and overhaul facilities space 
have increased 1 00% and a new hangar 
has been put into operation. 

• Capacity for outside customer work 
has been expanded. 

• Manpower has been more than dou- 
bled— current mechanic work force con- 
sists of over 700 men. 


The Flying Tigers Line does not con- 
fine its activities to flying freight and 
contract operations. Its main base here 
is a Civil Aeronautics Authority-ap- 
proved overhaul base for all aircraft 
activities except the overhaul of engines 
and propellers, according to A1 Gold- 
berg. the Tigers’ superintendent of 
maintenance. And, lie added, the air- 
line is striving hard to become com- 
pletely self-sufficient by broadening its 
activities to include those jobs which it 
now has to farm out. 

► More Power— Since the airline oper- 
ates a fleet of 26 C-46s and 11 C-54s, 
it has a very real interest in squeezing 
every bit of horsepower out of its air- 
craft powerplants. The need for maxi- 
mum power is underscored by the fact 
that the Tigers operate the planes with 
heavy loads out of such high-altitude 
fields as Stapleton in Denver, where the 
C-46 can be critical when taking off 
on hot summer days. 

So the carrier is experimenting with 
water injection on its Pratt & Whitney 


R-2S00Bs. If the 




will be the first ADI installation on this 
nodel engine mounted on a C-49, ac- 
.ordrng to P&WA. 

Goldberg told Aviation Week that 
inpany was seeking higher takeoff 
lose powers. Witn the ADI sys- 
tem, no hopes to obtain a 10% increase 
in tne engine’s 2,UU0-hp. takeoff and 
1,700-hp. climb power. 

’l ae Tigers have devised an inex- 
pensive and handy test cell to conduct 
the necessary proving runs on the en- 
gine ni obtain CAA Type Inspection 
Aurnorization for botu ground and 
Uigur test pnascs of the engine. 

1 lie airline anchored a grounded, 
discarded F-47 to tne ramp to act as a 
test bed. The test engine will have a 
torque nose, will mount 36 thermocou- 
ples, one on the rear spark plug and 
one at the base ot each barrel. Tne en- 
gine’s carburetor will accommodate 
water injection. 

► Leased Power-Thc Flying Tigers were 
the first to enter into a "Leased Power 
Engine Overhaul Agreement," accord- 
ing to Paul Grace, the carrier’s Chief 
Inspector. 

Under this two-way scheme the com- 
pany worked out with its engine over- 
haul agency, the Tigers pay the agency 
S3.00 tor every hour the engine operates 
after overhaul, and are credited with the 
same amount if it fails to reach the next 
scheduled period (1,200 hr.). Thus, it 
an R-2000 should fail 500 hr. before its 
next period, the carrier would receive 
a $1,500 credit. 

Advantages chimed for their system: 

• Overhaul costs can be predetermined 
with case, facilitating setting up accu- 

• Overhaul agency becomes increas- 
ingly quality-conscious, resulting in 
better engines. 

• Coordination and cooperation be- 
tween airline and overhaul agency are 
greatly improved. 

The scheme is now in fairly general 
use throughout the engine overhaul in- 


► Around the Shop— The Tigers have 
developed a back-lighted instrument 
panel for the C-46 with which experi- 
ments are being conducted. Red light 
is used. 

• Tank sealing. Considerable success 
has been achieved with injection-type 
fuel tank sealing. To repair minor leaks 
a 1 ‘ 0 -in. hole is drilled through the 
outer skin in the vicinity of the leak. A 
water-dispersed, quick-drying thiokol 
compound (Products Research 5101) is 
forced through the hole in the cavity 
between outer and inner skin or be- 
tween skin and structure. Compound 
dries quickly and effectively stops most 


• Analyzers. Analyzers, both the Scin- 
tilla ignition and the Sperry engine 
types, are under scrutiny by the Tigers. 
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Three C-46s have been wired for the 
portable Scintilla unit which is cur- 
rently being evaluated, according to 
Goldberg. The Sperry engine analyzer 
is being considered as an airborne in- 
stallation for the airline’s seven DC-6As. 

• Engines. The carrier’s R-2000 C-54 
engines will undergo modification from 
the —7 to the equivalent of the —13 
model. Goldberg said that the result 
will be a 100-hp, increase per engine, 
enabling the plane’s takeoff weight to 
be increased from 70,000 to 73,000 lb. 
Utilization on C-54s is a high 13.2 hr. 

• Seating. The airline operated what 
was probably one of the highest-densitv 
aircraft in existence last year. It 
squeezed 100 seats in a DC-4. Subse- 
quently, the CAA limited the number 
of seats allowed in DC-4-type aircraft 
to 83. 

• Conversion. The carrier recently con- 
verted a plush job (which had belonged 
to President Aleman of Mexico) to a 
utility craft. Ship had two deluxe state- 
rooms, gun racks, rear lounge uphol- 
stered in leopard skin, refrigerator, bar, 
and was finished off in rich bleached 
veneers. 

• Loading. A large metal pallet of 
6,000-lb. capacity to facilitate loading 
was built by company personnel. The 
pallet is hoisted to plane level by a 
special lift-bed truck to expedite load- 
ing and unloading. The airline finds the 
pallet-truck combination to be a great 

• Fabrication. C-46 spares being un- 
available, Tiger maintenance crews 
have had to build jigs to fabricate from 
scratch the plane’s all-metal control sur- 
faces and trim tabs. 

An unusual circumstance exists at the 
Tiger’s overhaul base: every engineer 
working for the airline had previously 
worked as a mechanic on the floor, ac- 
cording to company officials. 

► Rough &• Tumble— Goldberg fondly 
describes his company's job as a “rough 
and tumble operation.” He emphasized 
the fact that operating a freight line 
is tough on equipment. The planes 
take a terrific beating which is unavoid- 
able when handling large, heavv cargo. 
Yet the carrier has an 11,000-fir. over- 
haul period on its C-54s and 8.000-hr. 
on the C-46s. 

In the air freight business you run 
a variegated operation with variegated 
loads. Some of the more popular car- 
goes hauled by the Tigers are nurserv 
stocks (whose volume, incidentally, in- 
creased spectacularly from 2,514 lb. 
to 487,274 lb. the last year), business 
machines, electronic equipment, cos- 
metic and toilet preparations, drugs and 
biologicals, live stock and wild animals. 

The airline cites this as a typical dav 
with the Tigers: 

• 1 2 aircraft flying the domestic freight 
system, coast-to-coast. 

• Six aircraft participating in the Pa- 
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BRILLS l 

"coM-lwiW” V 

BOLTS ^ 

_y?‘ 


how high is UP? 

Higher Altitudes plus Higher 
Speeds mean Greater Stress and 
Strain. Aircraft are only as strong 
as the Fasteners used in their as- 
sembly, fourteen miles above the 
earth is not the last word in high 
Altitude flying. With this thought 
in mind we, the Briles Manufactur- 
ing Company have made our 
bolts to withstand many times the 
stress or strain required regard- 
less of speed or Altitude. 

We specialize in Aircraft Fasten- 
ers, Phillips Head, internal or ex- 
ternal Hex-Heads, made to A. N- 
or N.A.S. specifications. 

Rigid inspection at our plant 
assure's you of quality, precision. 


Attention! Engine Manufacturers 
The New 
AN 6 Digit 
Series 



Other Briles Bolts: 





BRILES 


MANUFACTURING 
COMPANY 
El SEGUNDO. 
CALIFORNIA 


cific airlift to Tokyo for the military. 

• Two aircraft transporting military per- 
sonnel across the country. 

• Four aircraft flying farm labor from 
Puerto Rico to northern agricultural 

• One plane cn route from Bremen, 
Germany, to Sydney, Australia, carrying 
DPs. 

• One plane spanning the Atlantic with 
student groups. 

• Two aircraft on military and freight 
charters from the United States to 
Alaska and from Milwaukee to Twin 
Falls. 

• Four planes shuttling “wetbacks” 
from California and Texas back to Mex- 
ico under an arrangement with the gov- 
ernment. 

• Other aircraft in overhaul. 

New Precision 
Air Speed Meter 

A new precision true air speed meter 
has been put on the market by Norden 
Instruments. Inc., Milford, Conn. 

Developed in conjunction with a 
bomb director system, the existing 
model has an operating range of 150 to 
600 knots with a corresponding Mach 
range of 0.2 to 0.9. Extensions of 
these limits arc contemplated by the 
company. Accuracy of more than 4 
knots is claimed for the unit. 

The manufacturer says that the high 
accuracy of the instrument, coupled 
with ease of installation, make it ideal 
for use in guided missiles, flight test in- 
strumentation and airline navigation. 

► Vital Statistics— The Norden true air 
speed meter weighs 25 lb. Dimen- 
sions are: width. 10i in.; height, 75 
in.; depth, 15J in. 

Input requirements: 115 v. ac. 400 


cps., 25 w., plus 175 v. dc. 40 w. and 
28 v. dc., 10 w. 

The meter includes, as a completely 
separate component, an extremely ac- 
curate altitude variation unit. It can 
operate at temperatures from — 55C 
to 4-70C and has an accuracy of ±150 
ft. per 5,000 ft., according to Norden. 

IBM Card Speeds 
TWA Ticket Sales 

One of the principal sources of air- 
line passenger gripes has been attacked 
by Trans World Airlines. Passenger 
time at the ticket counter, which can 
be long-drawn out if the itinerary is 
complicated, has been reduced 50% by 
using International Business Machines’ 
punched tabulating cards as tickets, the 

Conceived and developed by TWA’s 
Controller Department, the ticket has 
been used at the airline’s ticket office 
in Kansas City on a trial basis since 
last May and is reported to have won 
approval of the sales and operations 
sections. 

An added advantage of the ticket, 
says TWA, is that its use brings about 
economies in all departments processing 
sales reports and ticket information. 

► Preprinted Data-Key to the speed- 
up is the information preprinted on 
the ticket showing from and to point; 
fare; tax and total amount of sale; sup- 
plementary data such as new one-way or 
roundtrip, ticket number control, ticket 
form, etc. 

Ticket agent now merely selects the 
proper ticket form, writes in the pas- 
senger's name, confirms flight number 
and checks the type of sale. 

A second card, containing identical 
information, is sent to Accounting, 



P&WA FIRE TRUCK LAYS DOWN FOAM BLANKET 


Pratt & Whitney Aircraft’s new fire 

dummy from flic remains of a B-24 cock- 
pit. Truck has just laid down a foam- 
blanketed path through a raging fire to 

and save passengers and crew in a matter 
of seconds, according to P&WA. After 
rescue has been completed, fire fighters 


concentrate on remaining fire. The track 
can generate 9,000 gal. of foam by itself 
and can double this with the assist of a 
“nurse” truck. Nozzles in turrets and hand 
lines can deliver fog-foam straight stream 
of foam, water-fog or a straight stream of 

foam or water-fog, were developed with 
Rockwood Sprinkler Co., Worcester, Mass. 
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THE THEORY and DESIGN 



SPECIFICATIONS 


NEW 



BRUNSENE 

COATED FABRICS now available 


fabrics have been scientifically 
rhe aircraft industry. After years 


•6th Street, Murray Hill 6-8750 
17 Madison Street, Seneca 1740 
1209 E. Douglas Ave, 4-6379 
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.simplified by "building block" electronic packages 
makes possible synthesis of present and future aircraft 
control systems. 


Servomechanisms, Inc., has pioneered in developing functionally-packaged 
standard plug-in units for electronic and electromechanical aircraft instru- 
mentation. Servomechanisms technique of MECHATRONICS...the multiple 
and interchangeable use of standard units achieves simplified control sys- 
tems which solve the aircraft need for: 

• Instant Maintainability • Training Simplicity 

• Spatial Adaptability • Ease of Assembly 



where it supplies all necessary revenue 
and statistical information without any 
further processing. 

TWA has, to date, conducted tests 
on only a small number of stations but 
expects to expand use of the IBM 
ticket soon. 



Fast Starter for 
Nene 4 Turbojet 

A new, lightweight, rapid-action 
starter for the Rolls-Royce Nene 4 
turbojet aircraft engine has just been 
put on the market by The Plessey Co., 
Ilford, England. 

A cartridge-type unit, it carries six 
"shots” which permit three starts to 
be made without reloading. Total 
energy output is 64,000 ft. lb., delivered 
in a working period of two seconds. 

Plessey says that one of the big ad- 
vantages of the unit is the smooth ac- 
celeration given to the engine. It at- 
tains idling speed in under ten seconds. 

Firing is accomplished by depressing 
a button on the starter control panel. 
The unit regulates the sequence and 
timing of such operations as closing the 
throttle by-pass when the engine has 
attained idling speed, and prevents 
damage if starter is actuated when en- 
gine is turning at high speeds. 

Cartridge gases arc directed through 
two diametrically opposed nozzles to 
counter-rotating turbine rotors. Peak 
speed of the turbines is 38,000 rpm., 
giving an output shaft rpm. of 8,750 
through reduction gears. 

A multi-plate clutch is incorporated 
to absorb peak loads at moment of en- 
gagement of starter to engine and an 
over-speed device protects the machine 
in case of drive mechanism failure. 
Built-in oil pumps lubricate the bear- 
ings. 

The Plessey Co. believes it has licked 
one of the most difficult problems in 
cartridge-type starters— obtaining rea- 
sonable life from the turbine blades. 
On a test basis, a unit was subjected to 
730 shots without replacement of a 
single major component. This is three 
times the official type test require- 
ments, according to the manufacturer. 
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SIX BIG REASONS for using 

Pesco unloading hydraulic gear pumps: 

1 . Fewer parts 

2. Easier to recondition 

3. Longer service 
between overhaul periods 

4. Lighter weight 

5. Lower initial cost 

6. Lower maintenance 
costs 





The Pesco Unloading Hydraulic Gear Pump is the 
most economical and dependable pump built for appli- 
cations where a variable volume of hydraulic fluid is 
required. This Pesco pump automatically adjusts flow 
of fluid to increasing and decreasing demands of the 
hydraulic system. It incorporates a main and a pilot 
pump as well as unloading and relief valves in one unit. 
And it's "pressure loaded” — Pesco’s exclusive, patented 
design principle that assures extremely high operating 
efficiencies over a long, trouble-free pump life because 
it automatically compensates for wear. For the 
complete story write today. 


BORG-WARNER CORPORATION 

24700 NORTH MIL?S ROAD BEDFORD. OHIO 


Hendix- 

Skinner 

ORIGINATOR OF MICRONIC FILTRATION 



Clogging and Wear 





There can be no more demanding job for filters 
than in today's high speed, long range planes. 
That's why manufacturers and the U. S. A. F. turn 
to Bendlx-Sklnner filters. They know from past 
experience, as well as current operational records, 
that nine times out of ten Bendix-Skinner filters 
will supply the "finest” answer. Why not let 
Bendlx-Sklnner filters solve your problems too? 


Over 350 Models providing filtration 
from '/, micron 1.000019") upwards 



'Jteev f Aocrt 

OMNIHOMER 



Now, 3 complete omni range anc 
precision built tor p 




OMNIHOMER is 

mtrols incorporated in one 
' x 6’/." x 10'/." and 
installed. See your 



narco — , 

NATIONAL AERONAUTICAL 

L CORPORATION, 

AMBLER, PENNA. J 
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NEW AVIATION PRODUCTS 



Folding Plane Seat 

A new aircraft scat that folds into a 
neat, compact package, rapidly convert- 
ing passenger space into maximum 
freight space, is being produced by 
Bums Aero Seat Co. 

The new design, made in double and 
triple, full-reclining types, is inter- 
changeable with conventional high- 
density seats. It requires no expensive 
cabin side mounting structures or bag- 
gage racks alterations, company says. 

The scat is stowed at floor level and 
is compact enough to provide virtually 
triple-seat clearance below the over- 
head baggage rack. Legs and backrests 
first are folded and locked. Then the 
entire unit is up-ended and placed 
against the cabin wall. Proper position- 
ing is provided by inserting two special 
fittings on the outboard armrest into 
the floor fittings that normally accom- 
modate the outboard legs. Additional 
security is provided by a simple wall 
latch that attaches to the inboard arm- 
rest (uppermost when the seat is 
stowed). This latch folds flush against 
the cabin wall when not in use. 

The seat has foam rubber cushioning 
supported on flexible vinyl straps, sim- 
plified mechanical recline locks with 
override, and weighs TO lb. in the double 
and 69 lb. in the triple-seat model. 

Bums Aero Seat Co., Inc., 3900 
Cohasset St., Burbank, Calif. 



Jet Ground Power 


A new, mobile ground power unit, 
designed to supply electrical power 
needs of the sleek, six-jet B-47 bomber 
and other military craft, has been an- 


nounced by I net, Inc. 

The unit is a regulated selenium rec- 
tifier providing d.c. electrical power for 
jet engine starting and checkout of 
avionic gear. It supplies a continuous 
output of 1 500 amp. at 28v., d.c. 

In tests with the B-47, it met an 
overload demand of 2800 amp. at 28v. 
Under these conditions, in which 
starter motors were cut in at 22-sec. in- 
tervals, the voltage regulation was less 
than O.lv., the company states. 

Automatic controls arc said to pro- 
vide voltage regulation at better than 
of 1% from no load to full load 
with a.c. power to the rectifier fluctuat- 
ing *10%. Recovery time is well 
under 0.2 sec. with extreme load range. 

The rectifier, mounted on pneumatic 
tires and built for towing, has a multi- 
position selector switch to allow the 
operator to select the necessary voltage 
current characteristics for his particular 
testing or engine starting needs. 

A model being produced for the 
armed services has separate power out- 
puts, one for the plane’s electrical 
equipment, the other for jet starting. 

Inet, Inc., 8655 S. Main St., Los 
Angeles 3. 



Nut Pinches Bolt 

A new all-metal, one-piece locknut 
built to give rugged resistance to vibra- 
tion, moisture, extremes of heat and 
cold and other conditions, has been de- 
veloped by E. A. Bessom Corp., Salem, 

The nut, dubbed “Con-Torq,” has a 
flange at one end. and a tempered die- 
set ribbed barrel to afford powerful 
spring-locking action when applied to a 
bolt. The nut locks securely in any 
position on the bolt, is lightweight and 
can be reused indefinitely, says the firm. 
It employs no supplementary locking 
device. 

E. A., Bessom Corp., Salem, Mass. 

Protects Metal 

A new rust preventive paint, re- 
portedly capable of drying in 10 min., 


' a COMPLETE 
TYPE TESTING 
LABORATORY 



Bowser is the only manufacturer 
today who can provide a COM- 
PLETE line of type testing equipment, 
custom engineered to individual 
requirements. Bowser environmental 
simulation units meet all MIL, JAN, 
USAF, AN and other Government 
specifications for testing equipment. 


In addition to a complete range of 
standard models. Bowser can pro- 
vide special equipment, with special 
accessories if necessary, to meet 
individual requirements of tempera- 
ture, humidity, altitude, sand and 
dust etc. Bowser's Engineering staff 
invites you to take advantage of 
their long continuous experience, the 
most versatile in the field. 



BOWSER 

TECHNICAL REFRIGERATION 
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wherever 


you go 



..This Sign’s Below 



I If ', ‘■’7 t 

Red Seal 
Engines 

CONTINENTAL 



Not least among the reasons underlying owners' prefer- 
ence for planes with Continental power is the fact that 
Continental— and only Continental— provides the backing 
of established service wherever they may choose to fly. 
The need for such facilities is held to a minimum by sound 
engineering and rigid quality controls in manufacture; but 
even so. It’s reassuring to know that you're never far from 
genuine parts and competent mechanics. 


Continental Motors Por ooration 

Aircraft Fn gine Division 
MUSKEGON. MICHIGAN 


withstanding temperatures from — 100F 
to 250F and highly resistant to salt air 
and fumes, has been announced by 
United Laboratories, Inc. 

Called “Rust Inhibitor No. FD-425,” 
the product provides excellent hiding 
of old metal with one coat, reducing 
painting costs up to 50%, the firm 
states. It may be applied over damp 
surfaces and leaves a semi-gloss finish. 
Available in several colors, including 
aluminum and clear, it is an improved 
formula of the company's Certified Rust 
Inhibitor No. 425. 

United Laboratories, Inc., 16801 Eu- 
clid Ave, Cleveland 12, Ohio. 

Non-Toxic Dy/Chek 

An improved Dy/Chek formula, re- 
ported to be non-toxic, has been de- 
veloped by Turco Products, Inc. 

The product, a dye penetrant for 
detecting cracks in aircraft and other 
parts, is the outgrowth of a previous 
Dy/Chek formula developed some time 
ago for inspecting parts in the factory 
or the field. In addition to being non- 
toxic, the new formula also is said to 
be a more sensitive inspection medium 
than its forerunner. 

Advantages claimed by Turco for the 
Dy/Chek process arc its low cost, appli- 
cation to both ferrous and non-ferrous 
metals, portability and accuracy. The 
process requires no special equipment. 
It can be applied to parts by spraying, 
dipping or brushing. 

Turco Products, Inc., Terminal An- 
nex 2649, Los Angeles 54. 

Plastic Plane Parts 

Development of tough, new polyes- 
ter resins expected to find valuable use 
in lightweight, heat-resistant aircraft 
parts, has been announced bv American 
Cyanimid Co. 

Cvanimid's engineers sav the new 
plastics don’t lose strength even when 
exposed to temperatures of 500F for 
a full day. Under these conditions, tire 
resins, reinforced by glass cloth, give a 
flexural strength from 50,000 to 55,000 
psi. Best that similar products can do 
is 1 5,000-20,000 psi. on initial exposure 
to 500 F temperatures, they claim. 

This improved performance is made 

K ssible by using triallyl cyanurate, 
sic element in the plastics. A mo- 
nomer recently developed by the firm, 
triallyl cyanurate is now available to 
manufacturers for pilot-plant use. 

The rugged plastics will be marketed 
in three types: PDL 7-669 general pur- 
pose resin; PDL 7-680 self-extinguish- 
ing, fire-resistant resin containing 
antimony trioxide; and PDL 7-679 crys- 
talline resin for impregnating mat or 
cloth. 

American Cyanimid Co., 50 Rocke- 
feller Plaza, New York 20, N. Y. 
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OF OUR PRECIOUS NATIONAL RESOURCES 



IS WASTING AWAY 


inyour 

plant 


It’s iron and steel scrap. 

Are you surprised to learn that scrap piles furnish 
just as much steel mill melting stock as iron mines do? 

It’s a fact. 50% of the melt is iron and steel scrap . . . 
and some of this scrap is wasting away in your plant. 

This scrap of yours is needed to help maintain steel 
production so there will be enough steel for both mili- 
tary and civilian needs. 

It’s up to you to get idle iron and steel into the mills. 
Channel it through your local scrap dealer. 

Don’t delay. The mills need 3000 carloads of scrap 
a day — every pound counts in this emergency! 
NON-FERROUS SCRAP IS NEEDED, TOO! 
This advertisement is a contribution, in the national interest , by 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 W 


W YORK 1 


EST 42nd STREET, NE' 


18, N . Y. 




AIR TRANSPORT 


ANDB to Test Airborne Radar Beacon 



• Transponder unit sends 
signals to ground. 

• And controller can see 
signals on radar screen. 

By F. Lee Moore 

This month CAA's Technical De- 
velopment and Evaluation Center at 
Indianapolis starts to evaluate a pre- 

E roduction model of the radar safety 
eacon, built to Air Navigation Devel- 
opment Board specifications. 

Airlines and military services plan to 
order some version of this airborne 
beacon as soon as they find it meets 
their requirements. A committee of 
civil and military users has planned the 
CAA evaluation. 

The beacon is technically called the 
Rho Theta airborne transponder. Ev- 
ery plane using it shows up clear, 
bright and identified on the traffic con- 
troller's radar screen; whereas planes 
without such beacons are relatively dif- 
ficult for ground radar observers to spot 
and identify. . 

► Radar Control— Nine models have 
been delivered by Westinghouse to 
CAA at Indianapolis and one to Air 
Force’s all-weather section at Wright- 
Patterson AFB. 

Airlines, CAA and the military serv- 
ices are working toward radar traffic 
control at all major airports. An ATA 
official says this radar safety beacon is 
the main development that will make 
completely radar-controlled airport traf- 
fic possible. 

Here's how the transponder works; 
It's an elaborated version of the World 
War II identification system called IFF 
(identification friend or foe). When 
ground or ship radar sends out a pulse, 
it triggers an airborne receiver. Then 
the airborne transponder transmits its 
own signal back to the ground radar 

The ground radar controller sees on 
his screen whatever the plane's trans- 
ponder sends. It can be a simple signal, 
merely stronger than that of another 
non-equipped plane; or the transponder 
can be elaborated to send more than 
one type signal, depending on pilot se- 
lection. 

► More Later— The basic identifying 
feature: when the pilot keys his micro- 
phone to talk to the ground controller, 
his transponder sends a special signal. 


This makes his plane appear on the 
ground radar screen as a double spot 
instead of single, while the microphone 
is keyed. So the controller gets auto- 
matic identification of the plane he’s 
hearing from. 

The second ten pre-production mod- 
els of the radar safety beacons have an 
additional identification feature. These 
sets, to be delivered for CAA and Air 
Force evaluation by June, have four spe- 
cial continuous identification indica- 
tions, in addition to the regular double- 
signal during transmissions. Hence the 
controller can ask some planes to show 
any one of four selected identities. 

Cost of these radar safety beacons is 
estimated by an ATA official at S600 
to $1,000 when in production. That is 
for extra-reliable construction the air- 
lines plane to order, with high-quality 


components. Non-air carrier operators 
could order cheaper units, ATA says. 

Three main uses of the beacon are 
improved safety, traffic control effi- 
ciency' and Air Defense Command iden- 
tification of friendly aircraft. 

► How It Works—' The transponder is 
used for precision approach radar tech- 

A transport entering the radar traffic 
control area will first operate under con- 
trol of the airport surveillance radar. 
As he is vectored into position for his 
final landing approach he’ll switch to 
PAR control, which will get the same 
signals, substantially increasing present 
precision of radar monitoring of land- 
ing approaches. 

The joint group that will evaluate 
it starting this month is the Trans- 
ponder Evaluation Coordinating Com- 
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CURVED PLYWOOD 
FOR AIRPLANE SEATS 




RADAR SAFETY BEACON developed 
by GE includes transponder (center); 
pilot's control box (right); X band pre- 
amplifier receiver (upper left); X band re- 
ceiving antenna (left of transponder); L 
band transmitting antenna (lower left); S 
band receiving antenna (bottom center). 

mittcc. Members represent Navy, Air 
Force, Army, CAA, Air Transport 
Assn., Air Line Pilots Assn, and 
ANDB, the sponsor of the development. 

Full-fledged tests of integrated traffic 
control using it start about Mar. 15, 
after the Indianapolis CAA Test Center 
has its new airport surveillance radar 
operating, and has the beacon receiver 
on its precision approach radar. 

Technicians at ANDB say they be- 
lieve the transponder already meets the 
technical specifications written for it. 
Now they want to evaluate how to use 
it. what changes to make in it and, 
most of all, how to integrate its use 
with existing surveillance radar installa- 
tions. This last is a technical problem 
with several possible solutions, the rela- 
tive merits of which the technicians 
have argued ever since the develop- 
ment started. They hope the field evalu- 
ation will answer most of these techni- 
cal questions. 


► Opinion Divided— Chief problem is: 
If planes with and without transponders 
arc mixed in the radar area, the present 
radar receivers would get too many re- 
turns. It would get mixed up be- 
tween returns of its own transmissions 
and the new transmissions of the trans- 
ponder-equipped aircraft. 

What may draw out the evaluation 
longer than officials want it to last is 
the difference of opinion on how to 
solve the problem. 

Then comes the question of how 
much shall airlines and the military de- 
pend on the capabilities of the trans- 
ponder-ground radar combination. 
Some experts want to keep it simple; 
others will want to wait and put more 
elaborate capabilities into it. 

The evaluation at Indianapolis start- 
ing this month and going full swing 
next month will provide most of the 
answers, government and airline offi- 
cials believe. 

Aeronaves Buys 
Three Convair 340s 

(McGraw-Hill World News) 

Mexico City— Mexico's Aeronaves Air- 
line. which annually flies some 1 50,000 
passengers between the Mexican capi- 
tal and the popular Pacific resort of 
Acapulco, has signed a contract to buy 
three Convair 340 airliners. 

The Convairs will be added to the 
present Aeronaves fleet of DC-4s and 
DC-3s which, in season, fly hourly 
flights to Acapulco. The trip takes one 
hour flying time, allowing planes to 
make several flights a day. 

It has also been announced by the 
Mexican Department of Public Works 
that 5500,000 will be spent this year 
to construct a new airport at Acapulco 
to handle increased traffic. 

High Court Rules 
Against Airline Pilot 

An airline pilot who enters military 
service while on layoff is not entitled 
to re-employment rights in his old job, 
the Supreme Court held recently in 
refusing to review a decision of the 
U. S. Court of Appeals for the District 
of Columbia. 

The lower court decision was under 
the Selective Service Act. It was based 
chiefly on the fact that the airline’s 
bargaining contract with the Air Line 
Pilots Assn, construes as unemployed 
anv pilot who is released because of a 
reduction in force. Because he was un- 
employed under the contract, the pilot 
did not leave “a position of employ- 
ment” to perform military sendee. 

The current case involves Robert 
Barbee, who was hired as a probationary 
co-pilot by Capital Airlines in 1946. 
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Canada is one of today’s leading industrial countries of the world . . . and the 
home of Canadair, one of ihe most up-to-date and compact plants of its kind anywhere. 

Located near the great industrial city of Montreal, Canadair has all the 
vital requisites of a smooth running aircraft plant . . . abundant 
hydro-power and basic raw materials . . . ample labour potential . . . 

close availability to sub-contract facilities. 
In this setting Canadair is now mass producing F-86* Sabres, one of 
the world’s best jet fighters ... is soon to follow with jet and conventional 
engine trainers for the Royal Canadian and the United States Air Forces. 









How to Tell Them Apart: 


This Is the Martin 4-0-4 . . . 


On Jan. 15 Trans World Airlines and 
Eastern Air Lines put the new Martin 
4-0-4 twin-engine transport into sched- 
uled passenger service. By mid-1953 the 
two carriers expect to have 100 of the 
planes in use. 

The Martin looks very much like its 
only competitor— the Convair-Liner. A 
brief recognition guide has been pre- 
pared by Aviation Week to help you 
recognize each of the modern twin- 
engined transports. 

Although the Martin 4-0-4s and 
2-0-2s look much like the Convair 240 

MARTIN 4-0-4 wing has nearly equal taper 
in plan, passenger cabin has 10 windows. 


and its coming successor the 340, there 
are some basic differences. 

• Side View: Chief impression is that 
the whole Martin tail is stubbier and 
hunches up and forward more than the 
Convair, tail cone of which is sym- 
metrical and the rudder leans back in- 
stead of forward. Loading on ground 
they're easy to tell, as Martin steps drop 
down from bottom rear, while Convair’s 
come out of side ahead of wing. 

Martin horizontal stabilizer is atop 
the tail cone and has sharp dihedral, 
while Convair’s is in middle of tail cone 
and is flat. Convair engine nacelles 
have jet exhaust stacks on top of wing 
and project slightly behind wing trail- 
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. . . This Is the Convair 340 


ing edges, while Martin nacelle tapers 
into wing before reaching the flap. 

Martin has projecting air scoops un- 
der the cockpit and under and atop the 
engine nacelles, while Convair fuselage 
bottom and engine nacelles are smooth. 
Also, Martin has projecting flap-hinges 
under wing, while Convair flajis are not 
noticeable from side. 

• Front View: Sharp wing dihedral of 
Martin wing appears to start outboard 
of engines, while Convair dihedral is 
constant from wing root. Again, Mar- 
tin horizontal stabilizer has dihedral 
and is atop the tail cone, while Con- 
vair's is centered and is flat.. Project- 
ing air scoops and flap hinges of Martin 


are noticeable, while Convair looks 
clean. Martin engine nacelles are round, 
with projections, while Convair nacelles 
are deep but clean. 

• Plan View: Convair tail cone projects 
behind horizontal stabilizer. Convair 
wing is longer and thinner. Martin 
wing appears to sweep forward due to 
more tapered trailing than leading 
edge, while Convair’s appears to sweep 
aft due to tapered leading edge. Martin 
engine nacelles disappear in wing, while 
Convair nacelles project behind the 

CONVAIR 340 wing has decided sweep to 
leading edge, cabin has 11 windows. 
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IATA says. . . . Association says inter- 
national lines in Europe will increase 
passenger capacity 25% this summer, 
anticipating record gain in U.S. tour- 

► International Civil Aviation Organ- 
ization personnel licensing division 
hopes to allow private pilots to fly for 
pa^ on chauffeur, test, instruction and 


r type flights 
. rivate-licensed ; 
iCAO regulations. 


t permitted 


► Miami International Airport expects 
to start operating two parallel 9,000- 
ft. runways about Mar. 1, allowing 
speedier handling of transports. 

► Northwest Airlines has added a new 
nonstop air coach flight New York- 
Minneapolis Feb. 1. . . . Reports 45,- 
422,055 passenger miles flown in Dec., 
up 9% from 1950; load factor was up 
10 points to 61%. . . . Total 1951 
passenger miles at 602,220, 
down 2% from 1950, with load factor 
up seven points to 64%. . . . Company 
last week started free pickup and de- 
livery of air freight at Anchorage, long 
provided bv its nonschcdulcd competi 
tion. 

► Pan Amcrican-Grace Airways reports 
a 25% gain in 1951 revenue passenger 
miles over 1950. . . . Company 
start new low-fare 50-day tourist rate 
to South America May to October 
at 50% of standard fare on return 
portion of New York-Buenos Aires 
ticket, saving S515. A 17-dav round- 
trip Miami-Lima will be S500 and 50- 
day round-trip Miami-Santiago S546. 

► Pioneer Air Lines carried 161,856 
i 1951, 26% over 1950. 

S' 


night is analyzed by Canadian Trans 
port Dept, as caused bv pilot's being off 
course. Pilot reported 20 mi. west of 
Vancouver when he apparently 


WHERE 
TO BUY 


PHENOLIC FIBER WASHERS 

Made to conform to 
NAS Specifications 


Searchlight Section 



INDUSTRIAL 

PLANT 


or SEPARATE 
UNITS 
74,265 sq. ft. 
27,117 sq. ft. 


FOR SALE OR LEASE • AVAILABLE IMMEDIATELY 

• Includes office building, water tower, and 56,000 sq. ft. parking lot. 

• Strategically situoted for Defense Work in skilled labor oreo. 

• Located in Piqua, Ohio, 30 miles north of Dayton. 

Address Inquiries to 


JOSEPH A. GOLDE 

gton St., CHICAGO 2, ILL. 


AERONAUTICAL 

ENGINEER 


BATTELLE 

MEMORIAL INSTITUTE 

505 King Avenue 
Columbus 1, Ohio 


m- 


WANTED 

i* r< wo r'k" ^f ^ 'dC - 3 ' t co n ve rsio n t 
MALLARD INDUSTRIES II 


AERODYNAMICIST 

Wanted 


RYAN AERONAUTICAL COMPANY 


AIRCRAFT DISPATCHER • RADIO TECHNICIANS 


LAYOUT ENGINEERS 
DETAIL ENGINEERS 
STRESS ENGINEERS 


Anderson, Greenwood & Co. 


REPRESENTATIVE WANTED 
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SEARCHLIGHT SECTION 


KAMAN SCORES AGAIN 



ENGINEERS* 


TEST 6 DEVELOPMENT ENGINEERS 
RESEARCH ENGINEERS 
AERODYNAMICISTS 
MECHANICAL AND STRUCTURAL 
DESIGNERS 
STRESS ANALYSTS 
DRAFTSMEN 
LOFTSMEN 
CHECKERS 

STANDARDS & SPECIFICATIONS 
ENGINEERS 

ROTOR BLADE DESIGNERS 
AND 

ANALYSTS 

TECHNICAL AND ADMINISTRATIVE 
ASSISTANTS 


W. M. TYNAN 
Administrative Engineer 

KAMAN AIRCRAFT CORP. 


WINDSOR LOCKS, CONN. 


AC SPARK PLUG 
DIVISION 

GENERAL MOTORS 
CORPORATION 

PRECISION INSTRUMENT PLANT 

Positions now available^ for^highelt 


MECHANICAL DESIGN ENGINEERS 
ELECTRONIC ENGINEERS 
SERVO ENGINEERS 
ELECTRONIC DESIGNERS 
MECHANICAL DESIGNERS 


involved deals 'With' the manufacture and 
of the most advanced type. 

Write or Apply 
AC Spark Plug Division 

GENERAL MOTORS CORPORATION 

1925 E. Kenilworth Place 
Milwaukee 2, Wisconsin 



AERONAUTICAL 

MECHANICAL 

CIVIL 

ENGINEERS 


ELECTRICAL 

ELECTRONICS 

INDUSTRIAL 


DESIGN AND DEVELOPMENT 


AIR FRAME STRUCTURE 


LANDING GEAR AND 
HYDRAULICS 
EQUIPMENT AND POWER PLANT INSTALLATIONS 
ELECTRONIC AND ELECTRICAL SYSTEMS 
WHEELS and BRAKES MECHANICAL COMPONENTS 


Personnel are needed in the following classifications: 
DESIGNERS DRAFTSMEN 

PHYSICISTS MATHEMATICIANS 

DEVELOPMENT ENGINEERS TOOL ENGINEERS 

STRESS AND WEIGHT ANALYSTS 


Pravloui experience and formal education doeirable. However, applicanie without 
formal education but with equivalen! practical experience in other engineering 
fields will be given consideration. 

You are invited to investigate these opportunities by submitting a resume ol your 
qualifications and experience or by simply mending ior an application either oi 
which will be given prompt and serioae consideration. 

Address all correspondence to 
Mr. C. G. Jones, Salary Personnel Department 


GOOOjYEAR 

AIRCRAFT CORPORATION 

AKRON 15, OHIO 
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SEARCHLIGHT SECTION 


WANTED CO-PILOTS 

LARGE MIDWEST CORPORATION FOR 
EXECUTIVE AIR TRANSPORTATION 






DESIGN 

ENGINEERS 




STRATOS DIVISION 


■wxmm 
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mm 


fMmm 


mm m 
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Basis 


mmsmm 



■SB* 


TECHNICAL PUBLICATIONS 
A TEAM OF SEVEN 
WRITERS and ILLUSTRATORS 


WSS’S?'!. U.S. 


IS 




1 


i®lS 




SEARCHLIGHT SECTION 



TWO MEN 
WANTED 

LONG-TERM PROJECT 





ENGINEERING 

SPECIALISTS 



SVERDRUP & PARCEL, INC. 



915 Olive Street 
St. Louis 1, Missouri 



BEECHCRAFT 

Has Immediate Openings for 

Experienced 

• Electrical Engineers 

• Mechanical Engineers 

• Structures Engineers 

• Aerodynamics Engineers 

Experienced 
Tool Planners 

Tool Designers 

Tool Engineers 

Engineers not now employed 
in defense industries ore 
urged to make immediate 
application with full per- 
sonal information by writing 
to Personnel Dept, of 

BEECH AIRCRAFT 

Wichita, Kansas 
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SEARCHLIGHT SECTION 


Remmert-Werner presents — 

TWO EXECUTIVE AIRCRAFT 

DC-3 NOW IN CONVERSION C-47 
BEAT RAIL AND AIRLINE SCHEDULES 

SAFETY— COMFORT— SPEED 


Now PWR 1830-75 Engines 
Electric Shutoffs and Boosters 


New Blow Proof OH Coolers 
New Tires, Bools, Batteries 


Collins 17L-51R VHF Omni 
Bendix MNS3 Marker. ADF Glide Path 


Circuit Breakers, Airline Flashers 
Airstair Door Skylae Surfaces 

Many Other Features 


REMMERT-WERNER, INC. 

Lambert Field CAbany 5425 St. Louis, 21, Mo. 


INSTRUMENTS 

Authorized Factory Sales 
and Service 

for 

* Eclipse — Pioneer 
* Kollsman 

* U. S. Gauge 

C.A.A. Approved ^Repair Stat.on 

Our stock of instruments is one of the 
largest in the East. 

IMMEDIATE DELIVERY 
CALL • WIRE • WRITE 

INSTRUMENT ASSOCIATES 

363 Great Neck Road, Great Neck, N. Y. 

Telephone: Great Neck 4-1147 
Telegraph: WUX Great Neck, N. Y. 


6 Lockheed Lodestars 

Model 18-56 
Wright G-205 (1820-87) 
engines 24 volt systems. 
Serials #2091; #2095; #2421; 
#2604; #2605; #2606. 
PRICED 
TO SELL 

For further information contact: 

W. CLAYTON LEMON 
MARTHA ANNE WOODRUM 

1— DOUGLAS DC-3^ ^ ^ | ^ ^ ^ 

1— EXECUTIVE 'lKKHeEd LODESTAR^' 

stonnell'&'holladay 

a lona STc ,ij„ g aS 5 js% °"' 


BEECH «£, 
tL \ J DOUGLAS 

* LOCKHEED 

WINGS INC. Ambler, Pa. 

Dependable Executive Aircraft -Since 1929 

AIRCRAFT PARTS WANTED 
AIRCRAFT COMPONENTS INC. 


FOR SALE OR LEASE 

LODESTAR EXECUTIVE 

Zero time since CAA approved shop over- 
Props with special 33DSO-6S11 A-12 Blades. 

Will accept D-18S Beech on trade. 
B R i«6 A Mi WE 5 ES i NER F | 

WANTED — AIRCRAFT PARTS 

s ^C01AINrEN<Sl a NEERINGjeOMPANY uH 


TWO 

DOUGLAS C47 ’ S 

CONVERTED 

28 PASS. FOLD-UP SEATS 
REAR BAGGAGE COMPARTMENT 
HAT RACKS BUFFET 

LOW TIME SINCE 8000 HR. 
LOW ENGINE TIME 

CAN BE INSPECTED 

MIAMI INT'L AIRPORT 

RANSA AIRLINE 

P. O. BOX 121 
INT'L AIRPORT BRANCH 

MIAMI, FLA. 

PHONE 

E. E. JONES 88-6743 


ELECTRONICS 

We offer for 

DOMESTIC or EXPORT 


HEADSETS— HS-38 
RADIOS— MN-26C. BC-433B 
BC-1023, BC-434. 
BC-459A, SCR -578 
BRUSHES— Plugs, etc. 


AERO PRECISION 
INDUSTRIES 

P. O. Box 5117 
Oklahoma City 7, Oklahoma 


New Sparkplugs 

C34S 8. C35S 
.40 eo. 

L & H Supply Inc. 

8202 Cedar Springs Dallas 9, Texas 


BENDIX MN53 MARKERS 



BELL HELICOPTER 



PAGE AIRWAYS, INC. ^ ^ 


PRATT 8. WHITNEY ENGINE NUTS 
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SEARCHLIGHT SECTION 


IMPORT ANT ! Many items in this group have not been listed in previous ads! 

One of America's largest stocks of UNUSED 

AIRCRAFT PARTS 


We own and offer all parts listed — plus many thousands more — stocked in our Baltimore warehouse! 



■fa Send us your material lists for screening! WRITE — WIRE — PHONE 


COMMERCIAL SURPLUS SALES CO. 

4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND TELEPHONE: CURTIS 3300 
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Action on Accidents Needed 

The most recent air tragedy— American's Convair at Newark— has 
brought on a wave of protest from all quarters— the public, aviation 
people and Congress. Concern for air safety, or over the lack of it, has 
steadily built up over the past 12 months with each succeeding disaster. 
This latest one has set off the spark. 

There is little to say about the Newark accident at this early date. 
Most important clue is that the airliner appears to have descended sud- 
denly at an abnormally steep angle— near 70 degrees-from an altitude 
of about 800 ft. Prior to the start of this dive the plane had been making 
a normal 1LS approach with radar monitoring. Weather conditions 
were near minimums with reported moderate turbulence. 

All navigation facilities and landing aids were apparently in normal 
operating condition since other aircraft made similiar approaches before 
and after the crash. These various clues and facts indicate trouble 
within the airplane. 

► Instrument Reliability— The fact that several recent accidents have 
occurred during instrument approaches has caused widespread appre- 
hension over the reliability of existing landing aids. As far as can be 
determined there is no connection between any of these episodes. No 
new flaw has been discovered in 1LS, GCA, cockpit instruments or 
any other gadget. Bad luck and coincidence arc the only similarities. 

This inability to point a finger in a definite direction and say “This 
is it,” is frustrating. The lay public docs not understand why it cannot 
be done. They demand action— regardless. On the other hand, those 
within aviation circles are over-inclined towards complacency. Obvi- 
ously, neither approach is entirely correct. Now, with a congressional 
investigation underway, the public aroused, and many aviation people 
concerned, this may be a good time for action. 

► Intelligent Action— To start this action, and it must be intelligent 
action, we need a high-level, honest and objective air safety committee. 
Much as we deplore the establishment of another “high-level aviation 
committee,” there seems to be no alternative. This group could be 
appointed by Congress or the President, or it could be an independent 
gathering of aviation interests. 

It will take remarkable fortitude to blame one's own self but that is 
what these aviation people might be required to do. 

Can this be done? We don’t know. It hasn’t been done in the 
past. Those concerned with accidents and safety have been more con- 
cerned with clearing their own names and less concerned with being 
objective and thorough in their reportings. The very nature of the 
Siamese-twin CAB-CAA has placed these organizations in some impossi- 
ble situations and makes unbiased findings a rarity. 

Space does not permit the listing here of more than a sample of the 
items which should be investigated. Here arc some: 

• Civil Air Regulations. Present rules, especially those concerning the 
legalities of landing, are the acme of complicated nonsense. 

• Transport (“T”) category. This has become an elastic band to squeeze 
the last ounce of blood from an airplane rather than a set of safety 
specifications. 

• Instrument approaches. Weather flying, especially in congested ter- 
minal areas, is entirely too complicated. 

• Visual aids. There is still an odiferous muddle as to what is needed 
in the way of approach lights. 

• Weather minima. Determine if the present system is adequate. 
Sufficient to say that many other items need revision. The time for 

action on them is now. 


WHAT'S NEW 


New Books 

Manual of Aviation Laws, by Theo- 
dore Mattern and Anne J. Mathes. 

This is a compact yet meaty com- 
pilation of important laws and regula- 
tions in effect today. 

The 95-page booklet, prepared by 
two members of the New York Bar, 
is based on data collected from authori- 
tative sources, and starts with funda- 
mental definitions, progressing through 
development of aviation law, airmen 
and pilot certificates, airways, markers, 
airports, traffic rules, aircraft types and 
requirements, air-carrier certification 
and rules, international conventions 
and flight requirements, state legisla- 
tion, and a list of selected U. S. Gov- 
ernment publications on civil aviation. 

Oceana Publications, 43 W. 16 St., 
New York 11, N. Y.; paperbound edi- 
tion, $1.00; clothbound, $2.00. 

Telling the Market 

Illustrated 16-page directory details 
Eutectic low temperature welding al- 
loys, has a two-page chart covering over 
100 of the company’s different welding 
alloys. Write Eutectic Welding Alloys 
Corp., 172 St. and Northern Blvd., 
Flushing 58, New York. . . . Latest 
evaluation data on Skydrol synthetic 
nonflammable type hydraulic fluid is 
presented in 20-page booklet. Write 
Monsanto Chemical Co., St. Louis 4, 
Mo. 

Machine Hot-Forms Tubing into 
Complex Parts describes apparatus, the 
segmented dies used and variables de- 
termining wall thickness and surface 
characteristics of the finished parts. 
Write Tube Reducing Corp., Walling- 
ton, N. J. . . . Bulletin CEC 1503 
treats pickups, used mostly in vibration 
and acceleration studies, and how to 
choose them. It answers application 
questions regarding amplitude and ac- 
celerations, frequencies, nature of 
motion and range of temperature. Ad- 
dress Consolidated Engineering Corp., 
300 N. Sierra Madre Villa, Pasadena 
8, Calif. 

Publications Received 

• Alcoa: An American Enterprise, by 

Charles C. Carr, published by Rinehart & 
Co., Inc., 232 Madison Ave., New York 
16. N. Y.. 1952, S3.50— The full story of 
Charles Martin Hall and Alcoa, from the 
late 1 880s to the present. 

• Architects of Aviation, by Maurice Hol- 
land. with a preface by Jimmy Doolittle, 
published by Duel), Sloane & Pearce, Inc., 
270 Madison Ave., New York, N. Y., 1951. 
$4.00— The lives and achievements of 12 
pioneers in the scientific, engineering and 
technical fields of aviation. 
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EDITORIAL 


There Is Much to Be Done 

Official investigations of CAB into the probable 
cause or causes of the airline accident at Elizabeth. 
N ! . J.. were moving along at the fastest possible speed 
last week. A congressional investigating committee 
was created. 

Publicity resulting from the American Airlines Con- 
vair crash, a tragic coincidence following so closelv the 
nonscheduled C-46 accident a few weeks earlier in the 
same city, appeared to be spreading out over the countrv 
as local newspapers began wondering, "Can it happen 
here?" The unfortunate coincidence heightened indigna- 
tion in the community. 

Obviously, the public hearings will be covered by 
the press as no other air accident hearing has ever 
been covered. No matter how blameless any company, 
group or individual may be shown to be, the mere 
details and testimony will pour out over the news wires 
to all parts of the country. It will not be good for 
commercial aviation. 

Everyone in aviation hopes the cause will be found, 
so another such accident can never happen again. Even 
if such is the case, aviation will find itself with a much 
bigger public relations problem than it had two months 
ago— not only among its customers, but in built-up areas 
near major airports. 

Up to now, it was the nuisance noise. Now. noise 
will be more likely to connote imminent danger. It mav 
no longer just be a nuisance. There is no doubt that 
entire airports could be closed and relocated if we are 
unfortunate enough to experience very manv more such 
accidents in cities. 

Aviation's greatest advantage is its freedom of air 
space. But that freedom— we are learning— to fly over 
man and his works on the ground can also become a 
liability. As aircraft increase, this liability will be regis- 
tered on the public to an increasing degree. Death or 
injury to those in aircraft is bad enough. Harm also 
to bystanders and citizens in their homes is so much 

So we must wait for the official investigations to find 
the probable cause of this latest tragedy. But we must 
not wait a moment to start planning how we are going 
to achieve a better safety record, and how we are going 
to take voluntary and immediate steps to try- to alleviate 
risk to the public. Then, once launched on our cam- 
paign, we should let the public know we are starting to 
do something about it. Aviation Week has been calling 
for an industry-wide cooperative educational or pub- 
licity' campaign for a long time, to take the initiative 
on public problems, such as noise. Now our public 
problem is infinitely bigger. 

Your Help Is Appreciated 

If you were one of several hundred Aviation Week 
subscribers who gave us your opinions of this magazine 
in 1951, we say thanks. 


Two surveys were made during the year. One has 
just been completed. Both were conducted by the 
Research Department of McGraw-Hill Publishing Co. 

We have just finished reading every questionnaire 
returned by both field research interviewers and by you 
individual subscribers. We appreciate the time and 
effort you devoted to telling us what you like or dislike 
about this magazine, or what vou would like to see us 

Fortunately for us, there were more compliments than 
brickbats. But brickbats are always welcomed when 
they are honestly written. We received very helpful 
suggestions from you. As a result, we have a number 
of ideas for improvements, without changing the gen- 
eral coverage or format of the magazine. 

Although we realize that no one can succeed in 
pleasing everyone, we plan to keep on trying. And if 
any of you readers who weren't queried would like to 
express an opinion, by all means sit down and let us 
know how you feel about us. We'll refund your stamp. 


Peace — It’s Wonderful! 

This new, up-and-coming helicopter industry doesn't 
just pay lip service to unity and cooperation. Its com- 
panies really work at it. Maybe this is because of the 
youth of the industry. Maybe it's because of the youth 
of its top men— five or six of them are hardly more than 
50 years old. Competitors they all are, yes; but first 
they are progressive, wide-awake engineers and business 
men pulling together for a common cause— to improve 
the helicopter. 

They all know that the sooner the helicopter becomes 
a simple, economical, and practical vehicle the sooner 
the industry and all of its members will progress and 
prosper. 

Tell us, did you ever see anything like this among 
competitors? 

The Hiller Copter News, Hiller's house organ, is 
running a series of guest editorials, some written by 
presidents of competing helicopter companies. But that 
isn’t all. In the Dec. 15 issue, we found a guest editorial 
by Charles H. Kaman, president of Kaman Aircraft 
Corp,, a Hiller competitor, paying tribute to that great 
helicopter pioneer, Igor Sikorsky, who is a guiding light 
in probably the oldest copter manufacturer in the coun- 
try, United Aircraft's Sikorsky division. Sikorsky division 
is the biggest competitor Hiller, Kaman and the rest of 
the copter industry have to buck! 

Peace, it's wonderful! And progressive. Instead of 
wasting time bickering, blocking each other's efforts, 
these men and the other members of AIA's Helicopter 
Council— Bell, Doman, Hughes, McDonnell and Pia- 
secki— are uniting in a powerful campaign for progress. 

Congratulations, gentlemen. 

—Robert H. Wood 
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Where Today’s Ideas Become 

Tomorrow’s Achievements 



America's world leadership in aviation is due largely to the 
industry's ability to convert dreams into realities— to apply 
creative engineering to the solution of every new problem. 
The Bendix Products Division of Bendix Aviation Corporation 
is proud of the part it has been able to play in meeting this 
challenge of constant product improvement. And Bendix 

BENDIX • BSBS85 • SOUTH BEND ' 


Products pledges its knowledge and resources to a continuation 
of this program of progress so essential to world leadership. 
If the Bendix Products combination of creative engineering 
and quality production can assist you in the development of 
carburetion, fuel metering, struts, brakes or wheels— just 
let us know. Your inquiry will receive prompt attention. 




FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 SOUTH WESTERN BIVD, CHICAGO ». IUINOIS 


MECHANISMS FOR AIRCRAFT AND AIRCRAFT ENGINES 


